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Muskingum  River  Basin 
Summary 


General 


This  report  presents  the  findings  of  the  United  States 
Department  of  Agriculture  (USDA)  as  its  part  of  a 
comprehensive  study  of  the  water  and  related  land 
resources  of  the  Muskingum  River  Basin.  The  study  was 
made  in  cooperation  with  the  United  State  Army  Corps  of 
Engineers  and  the  State  of  Ohio.  The  Corps  investigated 
flood  problems,  outlets  for  upstream  watershed  develop¬ 
ment,  and  other  development  needs.  The  Department  of 
Agriculture  investigated  potential  upstream  watersheds 
development.  The  Ohio  Department  of  Natural  Resources 
provided  assistance  in  data  collection. 

Objectives  and  Scope  of  the  Study 

The  Main  objectives  of  the  USDA  study  are  to: 

1.  Inventory  the  natural  resources  of  the  Basin. 

2.  Analyze  the  agricultural  economy  of  the  Basin 
as  to  historic,  existing,  and  projected  condi¬ 
tions  . 

3.  Determine  the  cause,  distribution,  and  magni¬ 
tude  of  the  Basin’s  water  and  related  land 
resource  problems. 

4.  Determine  the  present  and  future  development 
needs  based  on  resource  problems  and  projected 
economic  activity. 

5.  Describe  the  pertinent  existing  water  and  re¬ 
lated  land  resource  projects  and  programs. 

6.  Describe  the  physical  potential  or  capability 
of  the  Basin  to  meet  identifiable  water  and 
related  land  resource  development  needs. 

7.  Describe  the  opportunities  for  development 
through  USDA  projects  and  programs  and  estimate 
their  impacts. 

The  projections  throughout  this  report  are  based  upon 
expected  population  growth  and  economic  development 
for  the  years  1980,  2000,  and  2020. 


Size  and  Location  of  the  Basin 


The  Muskingun.  River  Basin  is  located  in  Eastern  and 
Southeastern  Ohio.  The  Muskingum  River,  a  tributary 
of  the  Ohio  River,  is  formed  by  the  confluence  of  the 
Walhonding  and  Tuscarawas  Rivers  at  Coshocton.  The 
Muskingum  flows  for  approximately  112  miles  to  its 
confluence  with  the  Ohio  River  at  Marietta,  Ohio.  The 
headwaters  of  the  Tuscarawas  and  Walhonding  Rivers  rise 
near  Akron  and  Shelby,  Ohio,  respectively.  The  drainage 
area  of  the  Easin  is  8,051  square  miles,  being  approxi¬ 
mately  20  percent  of  the  state’s  total  area.  The  Basin 
includes  all  of  five  and.  portions  of  22  counties.  (See 
Basin  Map  for  outlined  boundary.) 

Problems  and  Needs 


The  major  problems  and  needs  within  the  Basin  directly 

associated  with  water  and  related  land  resources  are: 

1.  Floodwater  Damage.  Although  many  of  the  major  flood 
hazards  in  the  Muskingum  Basin  have  been  eliminated 
by  the  existing  reservoir  system  and  by  local 
protection  works,  a  number  of  serious  problems 
still  exist.  Approximately  237,300  acres  are  sub¬ 
ject  to  flooding.  Floodwater  damages  are  induced  on 
agricultural  lands,  urban  areas,  and  to  road  and 
bridges.  Crop  and  pasture  damages  are  estimated  to 
be  over  $1.33  million  and  nonagricul tural  damages 
to  be  over  $1.48  million  annually. 

2.  Erosion  and  Sediment  Damage.  Erosion  and  sedimen¬ 
tation  constitute  damage  problems  to  both  agricul¬ 
tural  and  urban  properties  as  well  as  other  land 
resources.  Sheet  erosion  is  the  major  type  of 
erosion  in  the  Basin  and  produces  the  greatest 
quantity  of  sediment.  An  estimated  109,000  acres  or 
2.1  percent  of  the  Easin  has  erosion  damage. 
Sediment  concentration  and  accumulation  from  ero¬ 
sion  causes  direct  damage  to  stream  channels, 
croplands,  water  quality,  and  urban  structures. 
Approximately  622,965  tons  of  sediment  is  yielded 
at  the  mouth  of  the  Muskingun.  Paver  annually  or 
about  2.6  percent  of  the  average  annual  gross 
erosion . 
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U.  S.  DEPARTMENT  OF  AGRICULTURE 


SOURCE 

1/250,000  USGS  QUADRANGLES,  15  MINUTE  USGS  TOPOGRAPHIC 
QUADRANGLES,  1/500,000  OHIO  BASE  MAP  AND  THE  1973 

STATE  HIGHWAY  MAR  TRANSVERSE  MERCATOR  PROJECTION 
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Impaired  Drainage.  The  1971  Conservation  Needs  In¬ 
ventory  shows  that  295, 50C  acres  of  cropland  need 
drainage  type  measures.  Both  tile  and  open  ditch 
drainage  are  needed  to  maximize  production  of 
agricultural  products.  Poor  maintenance  of  existing 
outlets  has  caused  presently  installed  drainage 
systems  to  function  inefficiently. 

4.  Rural  Water  Supply.  In  certain  areas  in  the  south¬ 
east  third  of  the  Basin  underground  sources  of 
water  are  inadequate  thus  requiring  cistern,  pond, 
or  community  developments.  The  1966  Conservation 
Needs  Inventory  states  that  3,509  farm  households 
have  inadequate  water  supplies.  In  addition,  2,440 
nonfarm  households  have  the  same  problem. 

5.  Recreation .  Major  recreational  problems  at  the 
present  are  inadequate  accesses  to  existing  water, 
particularly  in  streams  and  rivers ,  and  insuffi¬ 
cient  support  facilities  where  extensive  recrea¬ 
tional  areas  exist.  Problems  are  expected  to  exist 
under  present  level  of  development  in  all  water  and 
water  associated  recreational  activities. 

6.  Water  Quality.  The  largest  type  of  agricultural 
pollution  is  sedimentation.  Other  sources  of  pollu¬ 
tion  originate  from  strip  mine  and  construction 
areas.  Organic  pollution  in  the  Basin  is  also  a 
problem.  Pollution  from  various  sources  adversely 
affects  the  many  water  uses . 

7.  Forest  Management.  A  need  for  forest  management 
exists  within  the  Basin.  Erosion  occurs  on  32,000 
acres . 

Find ing,  and  Concl usions 

The  report  presents  four  alternative  early  action  pro¬ 
grams.  Each  is  presented  to  provide  flexibility  in 
making  decisions  for  implementing  the  comprehensive 
Basin  plan.  All  alternatives  will  require  reorientation 
of  program  goals  toward  accomplishment  of  the  Basin 
plan.  Alternative  I  is  a  program  designed  to  meet  the 
most  clearly  defined  present  needs  and  can  be  accom¬ 
plished  under  present  authorities  and  funding.  It  pro¬ 
poses  installation  of  land  treatment  measures  on 
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1,199,300  acres  of  agricultural  land.  The  estimated  land 
treatment  costs  under  Alternative  I  would  be  $30,337,900. 
Approximately  $6,473,200  would  be  borne  by  federal 
funds  and  $23,864,700  by  local  funds.  Nine  watershed 
projects  include  44  structures  and  43  miles  of  channel 
work.  Eleven  of  these  structures  are  multiple  purpose. 
Total  average  annual  benefits  from  the  nine  watersheds 
is  estimated  at  $2,807,500.  Total  estimated  installation 
cost  is  $26,770,300. 

Alternative  II  attempts  to  meet  every  identified  need 
for  water  resource  development.  Existing  programs  and 
policies  were  not  considered  a  constraint.  Eight  water¬ 
sheds  are  included  for  flood  prevention  purposes  only. 
Total  installation  cost  is  estimated  at  $19,535,300. 
Average  annual  benefits  from  the  eight  watershed  pro¬ 
jects  would  be  $1,732,900. 

Another  twelve  reservoirs  would  be  installed  for  munic¬ 
ipal  and  industrial  supply.  Installation  costs  would 
total  about  $11,479,900.  The  accelerated  land  treatment 
program  in  Alternative  I  would  also  be  initiated  under 
this  Alternative. 

Alternative  III  is  a  nons true tural  program  with  the 
minimum  input  under  current  program  authority.  It  in¬ 
cludes  a  subsidized  land  treatment  program  with  federal 
funding  in  excess  of  going  USDA  program  costs.  The 
estimated  cost  for  carrying  out  such  a  program  on 
approximately  1,888,900  acres  would  be  $49,330,000.  This 
Alternative  proposes  purchase  of  agricultural  land  flooded 
by  the  two  year  event.  Approximately  104,900  acres 
would  be  purchased,  at  an  average  value  of  $450  per 
acre,  for  a  total  cost  of  $47,200,000.  Where  development 
is  currently  located  in  the  flood  plain,  flood  hazard 
studies  are  proposed.  Thirty-nine  such  studies  are 
requested  for  communities  in  the  Basin  at  an  estimated 
cost  of  $9,000,000.  The  total  estimated  cost  for  Alter¬ 
native  III  is  in  excess  of  $105  million. 

Alternative  IV  would  represent  the  most  comprehensive 
planning  program  considered.  The  program  would  divide 
the  Basin  into  three  generalized  areas  according  to 
resource  potential  and  existing  development  trends. 
This  Alternative  includes  the  same  accelerated  land 
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treatment  program  set  forth  in  Alternative  III  along 
with  39  flood  hazard  studies.  The  structural  aspects 
includes  twelve  water  supply  reservoirs  and  three  water¬ 
shed  projects  formulated  to  provide  flood  protection  to 
the  agricultural  land.  The  recreation  potential  would  be 
in  two  of  the  watersheds.  Total  cost  of  this  Alternative 
is  estimated  tc  be  over  $81.7  million. 

A  short  range  plan  is  recommended  while  a  long  range 
plan  is  formulated.  Suggested  installation  period 
of  the  short  range  plan  is  the  next  five  years.  The 
plan  includes  accelerated  land  treatment  on  484,500 
acres  at  an  estimated  cost  of  $12,245,200.  Si*  flood 
hazard  studies  are  recommended  at  a  cost  of  $1.6 
million . 

Buffalo  Creek  and  Chippewa  Creek  are  authorized  for 
construction  and  represent  a  total  installation  cost 
of  over  $4.5  million.  Total  average  annual  benefits 
are  nearly  $300,000.  The  South  Fork  of  Licking  River 
is  authorized  for  planning.  It  is  recornmeded  that  these 
projects  be  continued. 
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A .  General  Description  of  the  Basin 

The  headwaters  of  the  Muskingum  River  originate  near  the 
city  of  Akron  in  Northeastern  Ohio,  within  25  air  miles 
of  Lake  Erie.  It  flows  generally  south  to  its  junction 
with  the  Ohio  River  at  Marietta,  Ohio.  North-south  the 
drainage  area  is  about  120  miles  long  and  east-west  is  95 
miles  across  at  its  widest  point  with  a  total  of 
5,152,640  acres  (8,051  square  miles).  The  area  includes 
all  or  part  of  27  counties  in  eastern  and  southeastern 
Ohio . 

Land  use  within  the  Basin  is  presently  39  percent 
cropland,  36  percent  forest  land,  20  percent  pasture  and 
five  percent  other  lands. 

The  largest  city  wholly  within  the  Basin  is  Canton,  Ohio, 
with  a  population  of  over  110,000.  Just  25  miles  to  the 
northwest,  located  on  the  watershed  divide,  is  the  city 
of  Akron,  with  a  metropolitan  population  of  over  300,000 
people.  There  are  25  cities  with  populations  exceeding 
5,000  located  all  or  partly  in  the  Basin. 

B .  Authority 

The  Department  of  Agriculture  is  participating  in  this 
study  at  the  request  of  the  Corps  of  Engineers  and 
under  authority  of  Section  6  of  the  Watershed  Protection 
and  Flood  Prevention  Act.  (Public  Law  566,  83rd  Congress, 
68  Stat.)  as  amended.  Section  6  authorizes  the  Secretary 
of  Agriculture  in  cooperation  with  other  Federal,  State, 
and  local  agencies  to  make  investigations  and  surveys  of 
watersheds  and  rivers  as  a  basis  for  developing  coordin¬ 
ated  programs. 

Planning  policies  and  investigational  procedures  are 
based  on  Departmental  interpretation  of  the  requirements 
set  forth  in  Senate  Document  97-87th  Congress,  2nd 
Session . 

C .  Participants 

The  survey  and  report  preparations  were  carried  out  by 
U.S.  Department  of  Agriculture  personnel  of  the  Soil 
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Conservation  Service,  Forest  Service,  and  the  Economic 
Research  Service.  General  direction  was  received  from  a 
Field  Advisory  Committee  composed  of  representatives  of 
the  three  agencies.  The  Soil  Conservation  Service  repre¬ 
sentative  served  as  Chairman  of  the  Committee.  Further 
assistance  was  received  from  the  Southeast  Ohio  Advisory 
Council.  This  group  includes  representatives  from  the 
same  agencies  plus  assigned  personnel  from  the  State  and 
for  the  State  of  Ohio  was  provided  by  the  Department  of 
Natural  Resources. 

D.  Needs  and  Objectives 


The  primary  objective  of  the  study  was  to  prepare  a  long- 
range  plan  that  would  facilitate  the  orderly  development, 
use  and  management  of  the  water  and  related  land  re¬ 
sources  of  the  Basin. 

An  appraisal  was  made  of  the  present  and  projected 
agricultural  and  rural  community  water  and  related  land 
resources  problems  and  the  needs  for  development  of  these 
resources.  In  this  study,  consideration  was  given  to 
erosion  control  and  sediment  reduction,  flood  prevention 
in  upstream  areas,  flood  hazards  to  developed  areas, 
impaired  drainage,  water  supply  needs  in  rural  and 
upstream  areas,  conservation  treatment  of  cropland  and 
pasture,  forest  management  and  treatment,  outdoor  recrea¬ 
tion,  fish  and  wildlife,  and  water  quality  control. 

The  potential  for  water  and  related  land  resource  devel¬ 
opment  and  management  in  upstream  watersheds  was  analyzed 
as  were  the  alternatives  and  opportunities  in  these  areas 
for  solving  the  problems  and  meeting  the  needs.  This 
included  consideration  of  capabilities  and  treatment 
needs  of  the  land  resource,  the  potential  for  water 
storage,  channel  improvement,  and  other  structural  and 
non-structural  measures,  and  the  need  for  upstream  water¬ 
shed  projects. 

Community  development  needs  to  be  strengthened  by  coordi¬ 
nating  agricultural  and  forest  production,  industrial 
growth,  and  recreational  development.  The  objective  of 
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this  development  is  to  raise  personal  incomes  and  enhance 
environmental  quality.  A  major  consideration  is  to  pro¬ 
tect  and/or  develop  the  resource  base  so  that  the 
economic  and  social  conditions  are  maintained  at  a  level 
consistent  with  the  regional  desires. 

Further,  the  formulations  considered  programs  to  promote 
economic  growth  and  development  consistent  with  national 
objectives.  The  components  of  the  program  are  aimed 
toward  contributing  to  the  satisfaction  of  current  and 
long-term  needs  and  promoting  efficient  utilization  of 
all  resources. 

E .  Investigations 

Information  from  existing  reports  of  previous  studies  and 
general  data  from  various  Federal,  State,  and  private 
sources,  was  used  to  the  extent  it  was  available.  This 
included  the  1967  USDA  Conservation  Needs  Inventory,  the 
Ohio  River  Basin  Comprehensive  Survey  and  the  1969  Census 
of  Agriculture.  Information  was  also  obtained  from  maps, 
photo  studies,  and  field  reconnaissance  and  surveys. 

The  Basin  has  been  divided  into  four  economic  sub-areas 
along  county  boundaries  as  shown  on  Map  1-1.  These 
economic  sub-areas  encompass  all  of  19  counties.  This  is 
an  area  somewhat  larger  (+1,576  square  miles)  than  the 
drainage  area  of  the  Basin  which  includes  all  of  five  and 
portions  of  22  counties. 

The  Basin  was  divided  into  14  hydrologic  study  areas  for 
more  detailed  analysis.  Map  1-2  for  locations.  Also  see 
Table  2-1  for  hydrologic  names  and  information. 

These  hydrologic  study  areas  were  studied  in  sufficient 
detail  to  identify  the  intensity  and  extent  of  flood  and 
water  management  problems. 

Valley  and  channel  cross-sections  for  flood  routing 
purposes  were  surveyed  in  each  watershed  which  indicated 
a  short-ranged  development  potential. 
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The  information  gathered  was  used  in  the  hydrology  and 
economic  computer  programs  to  evaluate  damages  and  bene¬ 
fits.  Full  use  was  made  of  aerial  photographs  and 
topographic  and  other  maps,  such  as  those  used  in  the 
Ohio  River  Basin  comprehensive  survey  studies,  in  the 
inventory  of  potential  sturcture  sites.  The  more  prom¬ 
ising  structure  sites  were  checked  by  field  reconnais¬ 
sance  . 

The  economic  subareas  were  utilized  for  the  collection  of 
data  and  the  analysis  and  study  of  production  and  other 
aspects  of  the  agricultural  economy  and  developments.  The 
subareas  encompass  major  trade  centers  and  standard 
Metropolitan  Statistical  Areas  having  similarities  in 
industrial,  manufacturing,  agricultural,  and  retail  trade 
activities.  Economic  Subarea  1  includes  the  Upper  Tusca¬ 
rawas  River,  most  of  Sandy  Creek,  the  upper  half  of 
Killbuck  Creek,  and  the  upper  part  of  the  Sugar  Creek 
hydrologic  subareas.  Area  2  includes  Mohican  River, 
Kokosing  River,  and  the  Licking  River.  Area  3  includes 
the  lower  half  of  Killbuck  Creek,  most  of  Sugar  Creek, 
Conotton  Creek,  most  of  Stillwater  Creek,  and  the  local 
drainage  areas  of  the  lower  Tuscarawas  and  Walhonding 
Rivers  and  upper  Muskingum  River.  The  Economic  Subarea  4 
includes  the  rest  of  the  local  drainage  into  the  Mus¬ 
kingum  River  and  Wills  Creek  and  the  Licking  River  hydro- 
logic  subareas. 

F .  Use  and  Value  of  the  Report 

The  information  presented  in  this  report  can  be  used  by 
county  and  city  governments,  soil  and  water  conservation 
districts,  conservancy  districts,  planning  commissions 
other  local  groups  in  planning  land  use,  developing 
budgets  and  setting  priorities  for  expenditure  of  funds, 
early  acquisition  of  needed  reservoir  areas,  recrea¬ 
tional  developments  and  other  improvements.  Those  with 
responsibility  for  planning  transportation,  public  util¬ 
ity  systems,  water  and  sewer  districts,  and  recreational 
developments  can  minimize  conflicts  by  considering  the 
locational  developments  of  water  and  related  land  re¬ 
sources  recommended  in  the  comprehensive  basin  plan. 
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The  report  can  be  helpful  in  long-range  planning  by  state 
government  divisions  for  parks,  fish  and  wildlife  devel¬ 
opments,  water  resources,  forestry  programs,  wild  and 
scenic  river  projects,  environmental  aspects,  and  other 
natural  resource  developments.  The  report  provides  recom¬ 
mendations  and  information  useful  to  both  state  and 
federal  agencies  and  officials  in  setting  priorities  for 
resource  use  and  development.  The  U.S.  Department  of 
Agriculture  can  use  the  report  as  the  basis  for 
directing  its  efforts  in  cooperation  with  soil  and  water 
conservation  districts,  other  government  agencies,  water¬ 
shed  groups  and  other  resource  development  groups. 

Information  pertaining  to  water  and  related  land  re¬ 
sources  can  assist  land  developers  and  commercial  inter¬ 
ests  to  select  suitable  development  sites. 
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Chapter  2 


RESOURCES  OF  THE  BASIN 


MUSKINGUM  RIVER  BASIN 


Chapter  2.  Resources  of  the  Basin 
Description 


1. 

Location 

in  State 

2. 

Counties 

3. 

Size 

4. 

Relation 

to  Other  River  Systems 

Climate  (Averages,  Extremes  and  Variations) 

1.  Precipitation 

2.  Temperature 

3.  Growing  Seasons 

Physiography  and  Geology 

1 .  Topography 

2.  Geology 

3.  Soils 

4.  Minerals 

5.  Natural  Features  (Lakes,  Hills,  etc.) 

Land  Resources 

1.  Land  Resource  Areas  and  Soil  Suitability 

2.  Supply  and  Geographic  Distribution 

3.  Vegetation 

4.  Use  and  Management 

Water  Resources 

1.  Water  Yield 

2.  Geographic  and  Seasonal  Distribution 

3.  Water  Quality 

4.  Ground  Water 

5.  Water  Use  and  Management 

Fish  and  Wildlife  Resources 

Game  and  Commercial  Species  (Habitat  availability 
conditions,  and  other  factors.) 

Outdoor  Recreation  Resources 

1.  Location 

2.  Facilities  Available 

3.  Remarks 

The  Natural  Environment 

1.  Scenic  Beauty 

2.  Destructive  Factors 


Muskingum  River  Basin  is  rich  in 
existing  recreation  resources. 


Agriculture,  a  major  industry  in  the  basin. 


Typical  strip  mine  operation  in 
the  southern  portion  of  the  basin. 


A .  Description 


The  Muskingum  River  Basin  is  situated  wholly  within  the 
State  of  Ohio,  and  covers  8051  square  miles,  or  about 
one  fifth  of  the  total  state  area.  The  basin  is  about 
95  miles  wide  from  east  to  west  and  about  120  miles  long 
from  north  to  south,  and  extends  to  within  25  miles  of 
Lake  Erie.  The  Muskingum  River  Basin  comprises  about  27 
percent  of  the  Ohio  portion  of  the  Ohio  River  drainage 
basin. 

Two  main  tributaries,  the  Mohican  and  Tuscarawas  Rivers 
flow  southward  from  Mansfield  and  Akron  in  the  northwest 
and  northeast  corners  of  the  basin  respectively.  The 
Kokosing  River  joins  the  Mohican  River  near  Walhonding 
forming  the  Walhonding  River  which  flows  eastward  to 
Coshocton.  The  Tuscarawas  River  to  the  east  turns 
westward  to  Uhrichsville ,  meeting  the  Walhonding  River 
at  Coshocton.  This  confluence  forms  the  Muskingum.  River 
which  flows  generally  southward  emptying  into  the  Ohio 
River  at  Marietta.  A  map  showing  the  principal  streams 
of  the  Basin  are  shown  as  Map  1-2.  The  principal 
streams  are  also  listed  in  Table  2-1. 

All  of  five,  and  parts  of  22  additional  counties  in 
the  Muskingum  River  Basin  Drainage  Area.  (See  Table 
2-2) 


Key  elevations  and 
River  Basin  streams 

slopes  of 
are  given  in 

Table  2-3 

the  principal 
Table  2-3. 

Muskingum 

Elevation 

(Feet  above  m.s.l.) 

Length 

Avg.  Fall 

River 

( Source 

)  (Mouth) 

(Miles ) 

(Ft/Mile) 

Mohican 

923 

819 

27.6 

3.8 

Kokosing 

1,308 

819 

57.2 

8.5 

Walhonding 

819 

738 

23.5 

3.4 

Tuscarawas 

1,140 

738 

129.9 

3.1 

Muskingum 

738 

585 

111.9 

1.3 

The  Basin’ 

s  total 

1970  population  is  estimated  to  be 

1 ,800,000 

of  which 

/50,000  are 

classified  as 

urban .  The 

Table  2-1 

Hydrologic  Tributaries  of  the  Muskingum  River 
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Table  2-2 

Counties  in  Muskingum  River  Basin 


County 

Percent 

Within  Basin 

Square 

Miles 

Ashland 

82*2 

335 

Athens 

0.6 

4 

Belmont 

21.7 

118 

Carroll 

79.3 

333 

Columbiana 

9.7 

51 

Coshocton 

100.0 

574 

Crawford 

1.5 

6 

Fairfield 

4.1 

19 

Guernsey 

99.2 

540 

Harrison 

73.2 

317 

Holmes 

100.0 

452 

Knox 

98.9 

538 

Licking 

93.7 

626 

Medina 

33.9 

140 

Monroe 

8.6 

41 

Morgan 

83.1 

383 

Morrow 

34.6 

150 

Muskingum 

100.0 

691 

Noble 

52.2 

219 

Perry 

43.2 

171 

Portage 

0.4 

2 

Richland 

88.2 

443 

Stark 

87.6 

423 

Summit 

37.5 

91 

Tuscarawas 

100.0 

588 
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extreme  low  temperatures  which  have  probabilities  of 
occurrence  on  the  average  of  not  more  than  1 ,  50  ,  and  99 
times  in  100  years.  Figure  2-2  gives  the  informs t ion 
for  extreme  high  temperatures.  In  July,  on  the  average 
of  one  year  in  two  the  temperature  will  reach  between  90 
and  95  degrees  depending  on  the  location  within  the 
Basin.  The  shaded  area  represents  variations  within 
the  Basin. 

Wind,  temperature,  and  vapor  pressure  control  rate 
of  evaporation  from  water  surfaces.  Although  large 
variations  in  evaporation  rates  occur  with  time,  the 
main  interest  is  in  total  yearly  water  losses.  The 
United  States  Weather  Service  has  installed  standard 
Class  A  evaporation  pan  gages.  These  records  are  used  to 
estimate  evaporation  loss  from  lakes.  The  ratio  of 
evaporation  from  a  broad  water  surface  to  that  of  a 
class  A  pan  is  found  to  range  from  .6  to  .8.  Another 
problem  in  relating  pan  losses  to  total  lake  evaporation 
losses  is  frozen  conditions  during  winter  months.  Pan 
records  are  available  only  for  summer  months.  Studies 
have  been  made  using  published  weather  bureau  records 
of  wind  movement,  solar  radiation  and  vapor  pressure  to 
calculate  evaporation.  After  performing  the  required 
adjustments  on  pan  readings  the  mean  annual  reservoir 
loss  is  approximately  34  inches. 

Most  of  the  moisture  which  falls  as  rain  or  snow  over 
the  Basin  has  its  origins  from  the  oceans.  It  is 
estimated  12-14  percent  of  the  atmospheric  moisture  is 
acquired  over  land  as  air  masses  move  from  west  to  east. 
Passage  of  cold  or  warm  fronts  and  their  associated 
centers  of  low  pressure  occur  frequently  and  precipita¬ 
tion  often  results.  Precipitation  is  mainly  of  two 
types:  convectional  or  thunderstorm  and  the  cyclonic. 
The  convectional  or  thunderstorm  is  characterized  by 
heavy  showers  of  short  duration.  This  type  of  precipita¬ 
tion  may  be  associated  with  the  passing  of  an  "active” 
front  or  may  occur  as  ”air  mass  thunderstorms”  during 
the  hottest  part  of  the  day  in  summer.  Tornadoes 
occasionally  accompany  convectional  precipitation.  In 
cyclonic  precipitation  rain  fall  occurs  irrespective  of 
the  time  of  day,  usually  lasts  longer,  and  the  rate  of 
fall  is  not  as  heavy  as  that  of  convectional  precipita¬ 
tion  . 
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Figure  2-2 

EXTREME  HIGH  TEMPERATURE 
WITH  PROBABILITY  EQUAL  OR  LESS  THAN 
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five  principal  cities  (Canton,  Massillon,  Mansfield, 
Newark ,  and  Zanesville)  include  about  one  half  of  the 
urban  population.  Cleveland,  Ohio's  largest  city,  is 
located  about  20  miles  north  of  the  Basin's  northern 
boundary. 

B .  Climate 

The  climate  of  the  Muskingum  Paver  Basin  is  classified 
as  humid  with  warm  summers  and  mildly  cold  winters. 
Many  factors  interact  to  influence  the  climate  as  it 
varies  with  the  season.  Location  of  the  Basin  between 
latitudes  39.5  and  41  degrees,  its  altitude  above  mean 
sea  level,  and  its  location,  with  respect  to  large 
bodies  of  water,  are  the  predominant  influences  on 
norms  1  or  average  weather  conditions.  There  are  no 
abrupt  changes  in  topography  to  cause  great  differences 
in  climate.  The  Great  Lakes,  lying  to  the  north,  have 
little  effect  on  the  Basin  climate. 

Factors  which  have  a  major  influence  in  causing  change 
in  the  climate  are  wind,  cloudiness,  and  snowccver.  The 
basin  is  located  in  the  belt  of  prevailing  westerly 
winds.  Storm  traces  from  western  Canada  and  the  Rockies 
move  eastward  by  way  of  the  Great  Lakes  and  the  Ohio 
Valley.  In  passing  over  large  land  masses  the  air 
becomes  greatly  chilled  in  winter  and  heated  in  summer, 
thus  subjecting  the  Basin  to  temperature  extremes.  On 
clear  days  in  winter,  temperatures  are  often  much  lower 
than  normal,  while  cloudy  and  rainy  days  are  often 
well  above  normal.  During  summer,  clear  days  often  have 
temperatures  well  above  normal  and  cloudy  days  have 
normal  temperatures.  In  fall,  temperatures  on  clear  days 
are  usually  below  normal,  cloudy  days  are  near  normal, 
and  rainy  days  have  about  normal  temperatures.  Snow 
cover  prevents  temperatures  from  rising  during  the  day 
but  allows  additional  cooling  during  the  night. 

Average  annual  temperature  varies  from  50 °F  in  the 
northern  counties  to  54 . 5 °F  in  the  extreme  southern  part 
of  the  basin.  Maximum  temperatures  recorded  in  the  area 
range  from  103 °F  to  107°F,  and  minimum  temperatures 
ranged  from  -33 °F  in  the  highlands  to  -17 °F  in  the  low 
areas.  Extreme  maxims  and  minima  temperatures  from 
various  gages  throughout  the  Basin  have  been  analysed  by 
statistical  methods.  Figure  2-1  gives  by  months  the 
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F  igure  2- I 

EXTREME  LOW  TEMPERATURE 
WITH  PROBABILITY  EQUAL  OR  LESS  THAN 
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Records  of  hourly  and  daily  precipitation  quantities 
have  been  and  are  continuing  to  be  kept.  These  records 
enable  statistical  analyses  of  precipitation  rates  and 
amounts.  Figure  2-3  gives  by  month,  precipitation 
amounts  that  will  occur  on  the  average  5,  50,  and  95 
times  in  a  100  years.  Figure  2-3  shows  that  approxi¬ 
mately  four  inches  of  precipitation  is  expected  50  years 
in  100  (1  year  in  2)  during  the  months  of  June  and  July. 
Largest  monthly  precipitations  occur  during  these  months, 
although  April  and  May  have  nearly  as  large  amounts. 
Winter  months  receive  less  precipitation.  Shaded  areas 
on  the  bar  graphs  indicate  degree  of  variations  among 
the  gages.  Average  annual  precipitation  in  the  Easin 
varies  from  35  inches  to  48  inches  (Map  2-1). 

In  addition  to  precipitation  by  month  and  year,  it  is 
important  to  krcw  the  distribution  of  precipitation  with 
time.  Figure  2-4  gives  rainfall  intensely  for  storms 
which  will  occur  on  the  average  of  1,  10,  and  50  times 
in  100  years.  From  the  figure  it  is  seen  that  the 
largest  storm  of  6  hour  duration  in  an  average  100  year 
period  varies  from  1.6  to  3.8  within  the  Easin. 

The  average  length  of  growing  season  varies  from  146 
days  in  Wooster  to  163  days  in  Zanesville.  The  first  and 
last  killing  frosts  occur  in  October  and  May  respec¬ 
tively. 

C .  Physiography  and  Geology 

The  present  Muskingum  River  Basin  land  surface  differs 
markedly  from  that  of  the  geological  past.  Recks  exposed 
in  the  Basin  were  deposited  originally  as  sedimentary 
materials  in  warm  shallow  inland  seas  and  coastal 
marshes.  These  thick  sedimentary  deposits  later  became 
consolidated  bedrock  after  the  seas  receded.  Slow  uplift 
of  these  rock  beds  occurred  at  the  end  cf  Permian  Time 
(235  million  years  ago)  and  were  tilted  slightly  to  the 
southeast  with  a  regional  dip  of  about  35  to  40  feet  per 
mile.  Subsequent  erosion  has  removed  all  rocks  younger 
than  Permian  Age  exposing  strata  of  Mississippian  A_ge  in 
the  northwest  part  of  the  Easin.  (Refer  to  Map  2-3).  The 
youngest  Permian  beds  are  exposed  mostly  in  Washington 
County  in  the  southeast,  while  Pennsylvanian  beds  com¬ 
prise  most  of  the  surface  area  within  the  Basin. 
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Younger  (and  superimposed)  deposits  found  in  the  Basin 
are  sedimentary  materials  that  have  been  transported  in 
by  continental  glaciers,  by  streams,  or  by  wind  and 
water  erosion. 

Beneath  the  Mi ssissippian  rocks  lie  beds  of  progres¬ 
sively  older  geologic  age,  which  are  exposed  only  in  the 
western  part  of  Ohio  and  underly  the  surficial  bedrock 
of  the  Muskingum  River  Basin:  Devonian,  Silurian,  and 
Ordovician  Systems.  At  greater  depths  are  the  ancient 
Cambrian  and  crystalline  Pre-Cambrian  Systems,  none  of 
which  is  exposed  in  Ohio. 

Mi ss i s sippian  rocks  of  the  Easin  are  mostly  sandstones, 
conglomerates,  and  shales,  with  only  one  important 
limestone  hed--the  Maxville  limestone.  Pennsylvanian 
rocks  are  similar  to  the  Mi ssissippian  but  with  few 
conglomerates,  more  limestones,  and  the  notable  presence 
of  coal.  Coal  has  been  mined  from  the  Pottsville, 
Allegheny,  and  Moncngahela  Groups  of  the  Pennsylvanian 
system  but  no  important  coal  production  has  come  from 
the  Conemaugh  Group.  The  Permian  rocks  also  contain 
interbedded  sandstones  and  shales  with  some  coal  seams, 
which  are  generally  of  poor  quality. 

No  major  geologic  uplift  or  disturbance  is  known  to  have 
occurred  from  the  close  of  Permian  time  (235  million 
years  ago)  to  the  beginning  of  the  Pleistocene  Epoch  (1 
million  years  ago).  During  the  Pleistocene  Epoch,  three 
continental  glaciers  advanced  across  Ohio,  two  of  which 
extended  into  the  area  of  the  Muskingum'  River  Basin  (See 
Maps  2-2  and  2-4).  These  are  the  Illinoian  (20C,0CC 
years  age)  and  the  Wisconsin  (19,000  years  ago).  These 
glaciers  deposited  thick  mantles  of  ice-borne  sediments 
on  the  northern  and  western  portions  of  the  basin.  The 
glaciated  area  is  gently  rolling  with  generally  low- 
topographic  expression,  whereas  the  unglaciated  area  is 
characterized  by  stream  dissection  and  high  relief. 

The  continental  glaciers  dammed  and  caused  major  changes 
in  drainage  patterns.  The  Teays  River,  which  prehis- 
torically  flowed  northwestwardly  across  southern  Ohio, 
became  blocked  to  the  west,  causing  the  major  tribu¬ 
taries  of  the  river  to  backflood  into  fingerlakes. 
Divides  were  breached,  and  drainage  was  diverted  south¬ 
ward  to  what  is  now  known  as  the  Ohio  Fiver.  During  this 
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time  sards,  silts,  and.  cutwash  were  deposited  and  filled 
ancient  valleys.  Included  in  the  glacial  till  was 
scattered  granite  boulders  which  probably  melted  out 
from  floating  ice. 

As  the  glaciers  slowly  melted,  receded,  and  finally 
disappeared,  they  left  behind  great  quantities  of  debris 
in  the  form  of  sand,  gravel,  clay,  silt,  and  boulders. 
The  present  streams  are  now  removing  this  filling  of 
outwash  material,  but  depositional  remnants  are  still 
present  as  terraces  found  perched  along  some  of  the 
major  streams  such  as  the  Muskingum,  Walhonding,  Lick¬ 
ing,  Mchican  rivers  and  Killbuck  Creek. 

Bituminous  coal  is  the  most  important  mineral  product 
mined  within  the  area  (See  Map  2-5).  Both  the  Pennsyl¬ 
vanian  and  Permian  rocks  ccntain  coal  beds,  but  the 
Allegheny  and  Mcnongahela  Groups  of  the  Pennsylvanian 
yield  the  bulk  of  the  coal.  This  coal  comes  from  the 
Middle  Kittanning  No.  6,  Pittsburgh  To.  8,  and  Meigs 
Creek  No.  9  coal  beds.  Coal  production  has  historically 
been  greatest  in  Belmont,  Coshocton,  Harrison,  Mus¬ 
kingum,  Noble,  and  Tuscarawas  counties,  while  surface 
mining  (stripping)  now’  produces  a  greater  tonnage  of 
coal  than  subsurface  mining. 

Oil  and  gas  have  long  been  produced  from  this  area. 
Commercial  drilling  as  early  as  1860  has  produced 
petroleum  products  from  many  strata  ranging  from  the 
Silurian  Clinton  Formation  (oldest)  to  the  Fenns ylvanian 
Conemaugh  Group  (youngest).  Psecent  production  has  come 
from  Muskingum,  Guernsey,  and  Noble  counties. 

Clay  shales  have  been  quarried  for  pottery  and  refrac¬ 
tory  materials  in  Holmes,  Muskingum,  and  Tuscarawas 
counties . 

Limestone  is  mined  in  the  Easin  on  a  small  scale  as 
compared  to  production  in  western  Ohio.  The  Maxville 
Limestone  of  Mississippian  Age  is  quarried  in  Muskingum 
County  for  use  as  crushed  stone,  concrete  aggregate, 
agricultural  lime,  and  other  uses.  The  Vanport  Lime¬ 
stone  of  the  Pennsylvanian  Allegheny  Group  is  quarried 
in  Tuscarawas  County  for  similar  uses. 
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Sandstone  is  quarried  from  the  Massillon  Formation  of 
the  Pennsylvanian  Pottsville  Group  in  Coshocton,  Knox, 
and  Tuscarawas  counties  for  crushed  stone,  dimension 
stone,  and  refractory  materials. 

Sand  and  gravel  are  excavated  from  glacial  deposits 
along  the  Muskingum  and  other  rivers .  The  outwash 
deposits  that  fill  the  buried  valleys  are  good  sources 
of  underground  water  supplies.  (Refer  to  Ground  Water 
Resource  Map  2-8) 

The  study  area  has  been  divided  into  two  portions  by 
the  continental  ice  sheet.  The  line  of  glaciation 
extends  generally  northward  from  a  point  about  four 
miles  southeast  of  Somerset  in  Perry  County  to  near 
Loudonville  in  Ashland  County.  Thence  the  line  extends 
eastward  leaving  the  study  area  at  Kensington  on  the 
Carroll-Columbiana  county  line.  The  glaciated  area  lies 
to  the  north  and  west  of  this  line  and  is  characterized 
by  gently  rolling  topography.  Toward  the  west  variations 
in  the  land  surface  become  less  severe,  gradually 
blending  into  the  Central  Lowlands.  Nearly  flat  terrain 
is  noted  northwest  of  Shelby  in  Richland  County.  The 
unglaciated  plateau  to  the  south  and  east  of  this  line 
is  generally  rough  and  well  dissected,  the  only  depar¬ 
ture  from  this  pattern  being  the  broad  valleys  of  the 
major  streams. 

Topographic  relief  in  the  Basin  is  about  920  feet. 
The  highest  point  is  about  1500  feet  above  mean  sea 
level  and  the  lowest  point  about  580  feet. 

D .  Land  Resources 

The  Muskingum  River  Basin  encompasses  portions  of  four 
major  land  resource  areas.  Major  Land  Resource  Area 
(MLRA)  is  a  delineation  of  contiguous  areas  by  the  Soil 
Conservation  Service  which  are  similar  in  soil  (includ¬ 
ing  slope  and  erosion),  climate,  water  resources,  land 
use,  and  type  of  farming.  MLRA  boundary  lines  conform 
to  delineations  on  general  soil  maps.  Map  4-1  shows  the 
delineations  of  the  MLRA  for  the  Basin.  These  MLRA  are 
coded  nationally  as  124,  139,  126,  and  111. 

Approximately  45  percent  of  the  Basin  falls  within  MLRA 
124  which  is  known  as  western  Allegheny  Plateau.  About 
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three- fourths  of  the  area  is  in  farms.  Hay  and  feed 
grains  for  livestock  are  the  principal  crops.  Cropland 
occupies  about  one-fifth  the  area  with  pasture  and  tame 
grasses,  and  legumes  covering  another  one-fifth.  Two- 
fifths  is  in  forest,  about  half  of  which  is  in  farm 
woodlots.  Strip  mining  of  coal  is  important  but  only  a 
small  part  of  the  area  is  in  this  use.  The  dissected 
sandstone  plateau  has  narrow  level  valley  floors,  roll¬ 
ing  ridgetops,  and  hilly  to  steep  ridge  slopes.  Local 
relief  is  one  to  several  hundred  feet. 

Eastern  Ohio  till  plain,  MLRA  139,  covers  27  percent  of 
the  Basin.  Approximately  three- fourths  of  the  area  is 
in  farms  with  urbanized  areas  occupying  another  one- 
fifth.  Feed  grains  and  forage  for  dairy  cattle  are  the 
main  crops.  About  one-third  of  the  area  is  in  cropland, 
one- fifth  in  hardwood  forest  which  are  mainly  in  farm 
woodlots,  and  one-tenth  in  pasture.  The  gently  to 
strongly  rolling  dissected  glaciated  plateau  is  under¬ 
lain  by  limestone  and  sandstone.  Stream  valleys  are 
narrow  and  not  deeply  incised.  Local  relief  ranges  from 
a  few  feet  to  a  hundred  or  more  feet. 

The  southeast  twenty  percent  of  the  Basin  falls  within 
the  Central  Allegheny  Plateau,  MLRA  126.  Farms  occupy 
ninety  percent  of  the  area.  About  one-sixth,  of  the  area 
is  cropland  and  about  one-fifth  is  in  pasture.  Hay  and 
some  grain  for  dairy  cattle  and  other  livestock  are  the 
major  crops.  Nearly  half  the  area  is  in  forest,  and  the 
sale  of  timber  is  an  important  source  of  income  for  many 
farm  owners.  The  dissected  plateau  is  underlain  by 
sandstones  and  shales  and  some  layers  of  calcareous 
rocks.  Level  narrow  valleys  and  narrow  rolling  ridge¬ 
tops  are  separated  by  long  steep  ridge  slopes.  Local 
relief  is  in  hundreds  of  feet. 

Indiana  and  Ohio  Till  Plain,  MLRA  111,  occupies  eight 
percent  of  the  western  portion  of  the  Basin.  More  than 
ninety  percent  of  the  area  is  in  farms  and  about  eighty 
percent  in  cropland.  Corn,  soybeans,  other  feed  grains, 
and  hay  for  livestock  are  the  principal  crops.  Dairying 
is  important  near  cities.  Small  areas  of  permanent 
pasture  and  small  farm  woodlots  make  up  the  remaining 
farm  land.  The  surface  area  is  gently  sloping  glacial- 
till  which  is  broken  in  places  by  hilly  moraines, 
kames,  and  outwash  terraces.  Relief  varies  from  a  few 
feet  to  as  much  as  100  feet. 
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The  General  Soils  Map,  Map  2-6,  shows  the  distribution 
of  soils  within  the  Basin.  Each  soil  association  indi¬ 
cates  the  dominant  soils  for  a  geographic  area.  Table 
2-4  gives  a  brief  description  of  the  soil  limitations 
for  specific  land  uses  by  soil  association. 

In  terms  of  cropland  harvested,  hay,  com,  wheat,  and 
oats  are  the  principal  crops  and  accounted  for  slightly 
over  93  percent  of  the  1964  Basin  cropland.  Soybeans 
grown  for  beans  brings  the  total  to  more  than  97.5 
percent.  Hay  crops  were  harvested  from  619,000  acres  in 
1964,  nearly  41  percent  of  the  Basin's  harvested  crop¬ 
land.  Hay  crops,  nearly  evenly  divided  between  (1) 
alfalfa  mixtures,  and  (2)  clover-timothy  mixtures,  have 
increased  their  share  of  Basin  cropland  while  wheat  and 
oats  have  tended  to  decrease  and  corn  has  remained 
relatively  stable. 

Forest  Land 


The  Muskingum  River  Basin  falls  in  the  Central  Forest 
Region  of  Eastern  North  America.  The  most  prevalent 
forest  types  in  the  northern,  glaciated  counties  of  the 
Basin  are  oak-hickory,  and  maple-beech  on  upland  sites, 
and  elm-ash-red  maple  on  bottomland  sites.  These  types 
account  for  97  percent  of  the  forest  cover  in  the 
western  and  northern  counties.  In  the  remaining  Basin 
counties,  these  three  types  plus  a  white  pine-red  pine 
type,  comprise  90  percent  of  the  forest  and  woodland. 
These  type  groups  contain  a  great  variety  of  individual 
tree  species  and  shrubs.  There  are  assorted  hardwood 
(mainly  ash,  maple,  and  black  locust)  and  softwood 
plantations  (white  pine,  red  pine,  pitch  pine,  Virginia 
pine,  and  Norway  spruce)  established  on  idle  or  strip- 
mined  land,  especially  in  the  eastern  and  southern 
portions  of  the  Basin. 

Major  species  throughout  the  Muskingum  Basin  are:  red 
and  white  oaks,  hickories,  hard  and  soft  maples,  beech, 
ash,  yellow  poplar,  black  walnut,  black  cherry,  elm, 
basswood,  and  aspen.  Species  of  minor  importance  are 
sassafras,  persimmon,  black  gum,  sweet  gum,  buckeye,  and 
ironwood . 

Approximately  38,400  acres  (1.8  percent)  of  the  commer¬ 
cial  forest  land  in  the  Muskingum  River  Economic  Area 
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Table  2-4 

Degree  of  Soil  Limitation  for  Specific  Land  Uses ,  Muskingum  River  Basing  Ohio _ Sheet  1  of  4 
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1/  Pollution  hazards  to  nearby  streams,  lakes,  springs,  or  underground  water  supply  is  very  likely 
because  of  inadequate  filtration  of  soil  materials  common  to  these  soils. 
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(MREA)  are  federally  owned.  Of  this,  38,000  acres  are  in 
in  the  Wayne  National  Forest,  and  administered  by  the 
U.S.  Department  of  Agriculture  -  Forest  Service  under 
the  Multiple  Use  and  Sustained  Yield  Act  of  1960. 
However,  only  200-300  acres  of  the  38,000  fall  within 
the  hydrologic  boundaries  of  the  Muskingum  River  Basin. 
The  remaining  400  acres  are  under  the  administration  of 
other  government  agencies,  and  management  varies  accord¬ 
ing  to  use  priority.  State  Forest  ownership  amounts  to 
8,700  acres  (0.5  percent),  and  the  remaining  2,044,820 
acres  of  commercial  forest  land  in  the  MREA  are  in  pri¬ 
vate  ownership,  including  industry  or  utility-owned  land. 

Approximately  100  percent  of  the  public  owned  forest 
land  is  under  management  while  only  52  percent  of 
private  forest  holdings  are  managed. 

E.  Water  Resources 

Approximately  40  inches  of  rainfall  falls  over  the  Basin 
per  year.  Much  of  the  part  which  infiltrates  into 
the  soil  is  available  for  a  consumptive  use.  Most  of  it 
remains  near  the  surface  and  is  either  evaporated  or 
transpired  through  plants.  A  portion  of  the  water 
passes  on  through  the  root  zone.  Part  of  this  water 
recharges  into  aquifiers  and  is  pumped  from  wells  for 
use.  Some  water  resurfaces  in  the  form  of  seeps  or 
springs.  Opportunity  has  been  taken  to  develop  some  of 
these  seeps  and  springs  for  livestock  water,  trout 
ponds,  and  other  uses.  Water  not  consumed  flows  on 
through  the  watershed  where  it  is  available  as  stream 
flow  resource. 

Average  annual  stream  flow  varies  from  12  inches  in  the 
northern  part  of  the  basin  to  16  inches  in  the  south 
(Map  2-7).  The  four  month  interval,  January  through 
April,  has  approximately  60  percent  of  the  total  average 
annual  stream  flow.  The  highest  monthly  stream  flow 
occurrs  in  March  (Fig.  2-5).  September  has  the  lowest 
average  monthly  stream  flow.  Figure  2-5  shows  monthly 
high  flow  distribution  for  several  gages.  Floods  have 
occurred  in  September  and  low  flows  have  occurred  in 
March.  Monthly  variations  of  surface  runoff  are  quite 
pronounced.  Of  the  1800  billion  gallons  of  total  stream 
flow  in  the  Basin  the  greater  portion  occurs  during  high 
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Figure  2-5 
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flows  and  is  passed  through  the  watershed  without 
providing  the  opportunity  for  beneficial  use.  Often  the 
large  flows  cause  flooding  which  has  a  negative  effect 
on  the  Basin  economy.  This  wasted  water  resource  can  be 
managed  to  provide  more  water  during  periods  of  natural 
low  flows.  Stream  flow  is  a  vast  resource  and  much 
remains  to  be  done  in  the  Basin  to  efficiently  utilize 
the  resource. 

Water  yields  of  more  than  1000  gpm  per  well  have  been 
drilled.  Greatest  yields  occur  from  buried  gravel  val¬ 
leys  traversed  by  principle  surface  streams  (Map  2-8). 
Nearly  two-thirds  of  the  total  municipal  water  use  is 
obtained  from  wells.  Studies  show  a  big  potential  for 
expanded  use  and  management  of  the  ground  water.  Sites 
exist  where  the  combination  of  subsurface  materials 
provide  extensive  storage,  good  permeability,  and  rapid 
recharge.  These  big  aquifers  are  localized  and  not  found 
in  large  areas  of  the  Basin.  Many  small  towns  and  rural 
residences  are  located  in  areas  where  the  geologic 
profiles  show  poor  potential  for  developing  large  ground 
water  yields.  The  northwestern  two-thirds  of  the  Basin 
is  underlaid  by  alternating  shales  and  sandstones  with 
ground  water  yields  ranging  from  5  to  15  gpm.  Where 
thick,  porous  sandstones  are  present,  yields  of  25  gpm 
or  more  are  obtained.  Rocks  in  the  southeastern  third 
of  the  area  include  alternating  layers  of  sandstone, 
shale,  limestone,  fireclay,  and  coal.  Generally,  shales 
and  few  thin  sandstones  predominate.  Wells  drilled 
in  these  rocks  rarely  yield  more  than  5  gpm,  and 
often  go  dry  thus  necessitating  the  use  of  dug  wells  and 
cisterns . 


The  Muskingum  River  Basin  has  a  few?  natural  lakes,  all 
of  which  are  located  in  the  northern  fourth  of  the 
Basin.  Numerous  leservcir  sites,  have  been  developed  to 
store  water  for  various  uses.  There  are  74 Q  bodies  of 
water  with  surface  areas  in  excess  of  two  acres.  The 
total  water  surface  area  is  about  33,900  acres.  Sixteen 
of  these  reservoirs  provide  community  water  supplies. 

The  most  important  water  resource  is  rainfall.  This  is 
essential  to  those  persons  within  the  basin  whose 
occupations  involve  the  production  of  agricultural  or 
forest  products.  Approximately  99.8  percent  of  the 
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cropland  is  farmed  without  supplemental  moisture. 
Pc  in fall  is  adequate  to  provide  the  necessary  moisture 
to  yield  good  economic  returns  cn  the  committed  inputs 
of  labor  and  capital.  Effort  to  utilize  the  available 
rainfall  more  efficiently  is  apparent  throughout  the 
Basin.  Conservation  practices  such  as  contour  farming, 
strip  cropping,  and  rotation  cropping  have  been  applied. 
These  increase  infiltration.  On  some  agricultural  lands 
the  problem  is  too  much  water.  These  areas  are  improved 
by  implementing  drainage  practices. 

F.  Fish  and  Wildlife  Resources 

Game  and  Commercial  Species 

Land  uses  in  the  Muskingum  River  Basin  provide  ample 
habitat  for  a  variety  of  wildlife  species.  In  the 
northern  and  western  Basin  counties  where  farmland  is 
prevalent,  cottontail  rabbits,  fox  squirrels,  mourning 
doves,  bobwhite  quail,  and  ringnecked  pheasants  are  the 
most  abundant  game  species.  Wbitetailed  deer,  ruffed 
grouse  and  gray  squirrels  are  also  present  in  these 
counties,  but  are  more  abundant  in  the  larger  tracts  of 
timber  in  the  southern  portion  of  the  Basin. 

The  following  two  pages  show  relative  abundances  of  some 
of  the  common  wildlife  species  in  Ohio  as  determined  by 
the  Ohio  Department  of  Natural  Resources,  Division  of 
Wildlife. 

The  1.8  million  acres  of  forest  land  (primarily  hard¬ 
woods)  in  the  Easin  are  located  mainly  in  the  central, 
southern,  and  eastern  areas.  As  shown  by  Maps  2-9  and  2- 
10,  these  areas  are  the  primary  ranges  of  deer,  grouse, 
and  gray  squirrel.  The  mourning  dove,  pheasant,  and  fox 
squirrel  prefer  the  more  open  farmland  to  the  north  and 
west.  Quail  and  rabbit  have  a  wider  distribution  in  the 
Basin  (Maps  2-11  and  2-12). 

Wild  turkey  was  introduced  in  southeastern  Chio  in  1952 
and  has  become  reestablished  to  a  fair  degree.  Wild 
turkeys  have  been  found  in  the  Perry,  Morgan,  and 
Washington  County  portions  of  the  Muskingum  River  Basin. 
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Major  furbeerers  in  the  Basin  (based  on  total  Ohio  fur 
sales  in  1968-69)  are:  muskrat  (Ohio’s  most  valuable 
furbearer) ,  raccoon,  opossum ,  mink,  red  fox,  skunk, 
weasel,  gray  fox,  and  beaver. 

Ohio  has  about  250,000  acres  of  waterfowl  habitat,  much 
of  which  is  found  in  the  Muskingum  River  Basin  (Map  2- 
13).  The  Ohio  Division  of  wildlife  reports  that  mal¬ 
lards,  black  ducks,  wood  ducks,  and  greenwinged  teal 
constitute  about  70  percent  of  Ohio’s  annual  harvest  of 
100,000  to  150,000  waterfowl.  Other  ducks  which  pass 
through  the  Muskingum  River  Basin  include:  greater 
scaup,  bufflehead,  widgeon,  pintail,  blue-winged  teal, 
and  redhead.  Canada  geese  are  found  in  the  Basin  and 
attract  a  limited  amount  of  hunting. 

Non-game  mammals  such  as  the  woodchucks,  red  fox,  and 
gray  fox  provide  some  hunting  during  closed  seasons  for 
game  species. 

The  abundance  of  streams,  reservoirs,  and  farm  ponds 
well  distributed  throughcut  the  Basin  provide  much  ligh 
quality  warm  water  fish  habitat.  Game  fish  found  in 
this  area  of  Ohio  include:  smallmouth  bass,  largemouth 
bass,  white  bass,  bluegill  sunfish,  white  crappie,  black 
crappie,  channel  catfish,  muskel lunge ,  northern  pike, 
and  w'alleye. 

G .  Outdc c r_  Re creat i on_ Re s curces 

The  Ohio  Department  of  Natural  Resources  published  A 
Statewide  Plan  for  Outdoor  Rgcreation_j.n_Ohj.o_  19_71zl 9.ZZ  • 
Part  I,  ’’Inventory  and  Resource  Analysis,”  includes  a 
detailed  listing  of  recreational  areas  by  counties. 
Existing  recreation  resources,  as  described  in  this 
section,  are  for  the  19  counties  in  the  MREA.  Approx¬ 
imately  312,872  acres  are  managed  for  recreational 
purposes.  The  water  surface  area  supporting  boating  is 
54 , 30C  acres;  26,052  acres  of  which  are  streams.  Table 
2-5  displays  the  distribution  of  recreational  areas  by 
counties.  Map  2-14  shows  the  more  important  recreational 
areas  within  the  Basin.  Following  is  a  description  of 
the  recreational  resource  by  activity. 

Boating  includes  all  activities  (including  fishing) 
taking  place  on  water  and  involving  some  form  of 
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TABLE  2-5 

RECREATION  INVENTORY  OF  MREA ,  OHIO 
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Does  not  include  lands  requiring  permission  to  hunt. 


watercraft.  Boating  occurs  on  107  bodies  of  water  of 
which  22  have  a  water  surface  larger  than  200  acres. 
Table  2-6  is  a  listing  of  the  22  largest  reservoirs. 
Senecaville  Reservoir,  built  by  the  Corps  of  Engineers 
and  managed  by  the  Muskingum  Watershed  Conservancy 
District,  has  a  water  area  of  3550  acres.  Berlin 
Reservoir,  administered  by  the  Corps  of  Engineers, 
is  located  outside  the  Muskingum  Basin  hydrologic  bound¬ 
ary  but  partly  within  Stark  County  which  is  within  the 
MREA.  Reservoir  area  is  3336  acres.  Nine  of  the  107 
lakes  are  between  50  and  200  acres,  34  between  10  and  50 
acres,  and  42  are  10  or  less  acres.  The  combined  lake 
and  stream  surface  areas  for  boating  in  each  county  is 
tabulated  in  Table  2-7. 

Shoreline  Fishing  includes  fishing  activities  taking 
place  along  streams,  rivers,  ponds,  lakes,  and  reser¬ 
voirs.  Fishing  from  boats  has  been  included  as  a  boating 
activity.  Fishing  is  permitted  cn  all  except  six  lakes 
(44  acres)  where  boating  is  permitted.  Many  other  lakes 
permit  fishing  where  boating  is  banned.  Included  are  42 
lakes  (1560  acres)  with  surface  areas  equal  or  greater 
than  10  acres.  Small  lakes  provide  an  additional  area  of 
1049  acres.  A  large  portion  of  this  area  (639  acres)  is 
within  the  Muskingum  Recreation  area.  Owned  by  the  Ohio 
Power  Company,  the  area  is  reclaimed  strip  mine  land 
which  has  been  opened  to  the  public.  Also,  numerous 
farm  ponds  scattered  throughout  the  Basin  is  a  resource 
for  use  by  family  and  friends  of  the  land  owner. 

For  boating,  the  26,052  acres  of  streams  and  rivers  is 
a  significant  resource.  The  Division  of  Wildlife  of  the 
Ohio  Department  of  Natural  Resources  has  obtained  ease¬ 
ments  to  about  120  miles  of  streams.  Many  of  the  parks 
which  abut  or  encompass  streams  provide  access  for 
fisherman.  Table  2-5  lists  lake  and  stream  shoreline 
miles  for  each  county.  Access  problems  limit  the  usage 
on  much  of  the  stream  shoreline. 

Swimming  takes  place  at  beaches  or  pools.  A  50  x  70 
pool  with  appropriate  deck  area  can  be  expected  to 
accommodate  about  400  users  at  one  time,  which  is 
equivalent  to  the  capacity  of  one  acre  of  beach.  There 
are  269  swimming  areas  in  the  MREA.  Table  2-5  shows  the 
area  of  beaches  or  pools  for  each  county. 
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TABLE  2-6 

RESERVOIRS  GREATER  THAN  200  ACRES  IN  AREA 
ON  WHICH  BOATING  IS  PERMITTED 
MREA ,  OHIO 


0 

a) 

5-1 

o 

5-1  < 

0) 

-P 

0  0 
3  0 
5-1 
< 


*  * 

oou)n^ 

CM  n  ID  c 

in  ^  n  co 
-H  ro  CM 


0(^000 
LT)  O  i — I  O  ro 
ro  ro  o  co  ro 

i — I  i — I  rH  rH 


* 

LO  I'"  O  i — I  o 
CD  C  OH  h 
ID  O  00  CM 
rH  CM 


O  00  CM  O  O 

m  oun  lo  in 

CO  rH  CTi  IT)  PO 

rH  CM  00  CM 


O  O 
O  CM 
OD  CM 


in 
to 
l"" 
I — I 

ro 


co 

5-1 

0  P 

0  3 


Cn 

0 

P 

0 

•H 

•H 

Cn 

1 

-P 

0 

0  >1 
0  U 

H 

03 

P 

-P  0 

4h 

rH 

3 

0  0 

0 

0 

0 

0 

P 

-H  Cr> 

-p 

•H 

-P 

0  < 

0 

0 

4H 

0 

l 

-H 

n 

Q  PN 

Q 

> 

0  P 

> 

p 

P 

p 

P 

P 

Q 

E 

0) 

U  0 

P 

P 

O 

•H 

0  CJ  P 

pc;  -h 

o 

& 

U 

U  P 

P 

U 

u 

U 

p 

03 

& 

£  0 

3 

3 

3 

0 

0  3 

3H 

3  0 

H- 

k- - 

P 

3 

3 

3 

3 

3 

& 

IS 

3 

C 

*-H 

S!  U 

Q 

n 

P 

si  si 

P 

p  p 

P 

si 

^r*i 

<H 

P 

P 

SI 

<H 

s: 

P 

p 

< 

Eh 

O 

Eh 


Co 

Si 

0  0 

0 

tX1  *iH 

0 

0  Pi 

0 

-P  O 

0 

0  -H 

0 

O  P 

3 

E 

0 

P 

0 

3 

0 

1 

Cr 

£ 

1  03 

1  01 

0 

0 

>i  0 

0 

•H 

0 

Cn  0  0 

0  0 

0  PI 

0 

0  0  0  iH 

0  1 — 1 

rH  05 

O 

•H  0  0  r0 

0  P 

P  3 

0 

0  P  0  U 

•H  O 

0  SI 

-P 

3 

0  r0  -H 

0  -H 

3 

1 

0 

Eh 

X  1  -P  P 

0  P 

3 

0 

0  <C 

0 

1 

O 

1 

0 

SI  03  1 

E 

K  1 

0 

U 

£ 

<H  1 

0  0  3 

>1  >1  0  0 

i — 1 

0 

1  0  03 

0  0  Co  i — 1  i — l 

-P  03 

0  0  0  -P 

■h  5-i  -H  p  c  o  nj  ra  c  i — i  i — i-PCd+Jcococo  o 

Oid^'wtdtdpHHH  o  o  -h  o  m  -h  0  c  -h  o  a> 

5h  OPPCrwH-Hpp^XPPS  E  5i  5h  5h  ^C”I  i — I 

000-H0r0rOO00OP0ErHr0£0000rQ 

(dd-PidowoHiddddiddDWdddidOO 

UEHW(iiS<2P:!ffiS^UUWpq<;coC)Offiu^ 


0 

N 

P 

4H 

o 

0 

S 

0 

3 


0 

M  Ph 
rd  -P 
P  -H 

u 


03 

o 

o 

£ 

■P 


£1 

O 

0 

0 


0 

•H 

rH 

5h 

0 


0 

"id 

P 

0  fd 
>iO 
0 

5m 

O  5h 
3  3 


•H 

si 


0 

p: 

0 

P 


0 

0 


5h 

•H 

o 

> 

5h 

0 

0 

0 

P 


5h 

O 

Pm 


C  0  PQ  3  W 


0 
£ 

0 

rH  fl|  5H 
5n  &|  0 
0  -H  0 
3  3  H 

uuu 


0 

X 

0 

P 

0 

Cr>  rN 
3  0 
•h  P 
0 

0  0 

03  O 

3  rH 
0  rH 
i — I  -H 
U  Q 


0 

PI 

0 

PI  P 

£ 

0  0  0 
rV  H 
0  O  rH 

P  s  -H 

> 

X  0  0 
0^0 
0  0  0 
P  P  (-1 


5h 

•H 

O 

> 

5h 


5h 

•H 

o 

> 

5h 

0 

0 

0 

P 


0 

0 

1 — 1 

0 

0 

P 

1 — 1 

0 

0 

0 

•H 

P 

0 

0 

P 

P 

P 

M 

0 

p 

P 

0 

P 

0 

P 

0 

0 

0 

0 

-P 

-P 

5-1 

p 

P 

5h 

0 

rH 

0 

0 

0 

0 

O 

P 

•H 

0 

0 

Cn  P 

0 

0 

U 

0 

E 

0 

0 

u 

0 

0 

•H 

03 

0 

-P 

-P 

0 

O-i  1 — 1 

<4H 

E 

0 

0 

5h 

rH 

0 

<3  <H 

rH 

•H 

•H 

rH 

O 

0 

0 

0 

■H 

0 

3 

P 

P 

P 

05 

05 

Eh 

3 

3 

0 

0 

03 

3 

rH 

u 

0 

H 

* 


2-24 


surface  area  outside  the  MREA. 


Total  Lake 
In  MREA 

TABLE  2-7 

and  Stream  Surface 
on  Which  Boating 

Area  By  County 
is  Permitted 

Counties 

Total  Lake 
Area  (Acres) 

Total  Stream 
Area  (Acres) 

Total  Lake 
and  Stream 
Surface  Area 
(Acres ) 

Ashland 

702 

692 

1,394 

Carroll 

2,811 

85 

2,896 

Coshocton 

765 

1,712 

2,477 

Guernsey 

3,652 

490 

4,142 

Harrison 

4,510 

100 

4,610 

Holmes 

258 

290 

548 

Knox 

501 

808 

1,309 

Licking 

785 

844 

1,629 

Medina 

602 

418 

1,020 

Morgan 

664 

1,578 

2,242 

Muskingum 

1,583 

2,174 

3,757 

Noble 

3,099 

296 

3,395 

Perry 

892 

71 

963 

Richland 

2,010 

389 

2,399 

Stark 

1,202 

808 

2,010 

Summit 

3,051 

563 

3,614 

Tuscarawas 

805 

1,475 

2,280 

Washington 

183 

13,006 

13,189 

Wayne 

TOTAL 

173 

28,248 

253 

26,052 

426 

54,300 
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Golf  includes  activities  at  both  public  and  private 
facilities.  Supply  includes  all  public,  private,  and 
par-3  courses,  but  does  not  include  driving  ranges  and 
miniature  golf  installations.  Within  MREA  there  are 
2,223  golf  holes.  Table  2-3  displays  the  distribution  of 
holes  among  the  counties. 

Land-oriented  activities  such  as  camping,  picnicking, 
and  hiking  are  included.  Land-oriented  activities  take 
place  on  all  lands  managed  for  recreational  pursuits 
except  scenic  highways,  areas  along  streams  acquired  for 
fishing  easements,  lands  used  exclusively  for  hunting, 
golf  courses,  and  other  unique  areas.  Total  area  avail¬ 
able  for  land  based  activities  is  226,722  acres.  Table 
2-5  shows  how  they  are  distributed  among  the  counties. 
During  the  last  several  years,  there  has  been  an 
increase  emphasis  on  providing  foot  and  bicycle  trails. 
The  State  of  Ohio  jointly  with  the  Buckeye  Trail 
Association  established  the  Buckeye  Trail.  The  trail 
starts  in  Cincinnati  and  extends  across  the  State, 
traversing  the  Muskingum  Basin,  to  Cleveland.  Other 
trails  within  MREA  are: 

1.  Captain  Bates  Trail  -  A  hiking  trail  through 
historic  sites  near  Seville,  Ohio.  11.5  miles. 

2.  Cuyahoga  Trail  -  A  hiking  trail  which  follows, 
in  part,  old  canal  towpath  sites  of  early  engi¬ 
neering  achievement  and  scenic  beauty.  13.1 
miles . 

3.  Mansfield  Fun  Center  Bikeway. 

4.  Johnny  Appleseed  Trail  -  A  hiking  trail  which 
goes  from  Copus  Massacre  Monument  near  Charles 
Mill  to  Mohican  State  Park.  18  miles. 

5.  Flint  Ridge  Trail  -  A  hiking  trail  from  Canal 
Monument  at  Heath  to  Flint  Ridge  State  Memorial. 
19.2  miles . 

6.  The  Wilderness  Trace  -  Cross-country  foot  trail 
in  Wayne  National  Forest  land  near  Strait sville . 
20  miles. 
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Pleasure  driving  includes  trips  made  primarily  for  sight 
seeing  or  viewing  natural  scenery,  and  trips  to  and  from 
recreational  areas.  The  State  of  Ohio  has  designated 
and  is  managing  many  miles  of  scenic  highways  which 
traverse  the  MREA  from  which  the  scenic  resource  is 
enjoyed.  Diversity  in  land  forms,  water  areas,  and  land 
use  patterns  compose  a  cross  section  as  varied  as  any 
within  the  State.  Scenic  routes  go  past  Amish  farm¬ 
steads,  through  areas  rich  in  historic  interests,  to  the 
hilly  lands  in  the  southern  portion  of  the  Basin. 
Here  small  farmsteads  surrounded  by  pasture  and  woodland 
dominate  the  landscape.  Sheep,  cattle,  and  horses  dot 
the  fields.  Good  wildlife  habitat  generally  exists  along 
the  streams.  Idle  or  wet  lands  intersperse  the  culti¬ 
vated  fields.  Sightings  of  birds  and  other  wildlife  add 
to  the  quality  visual  experience. 

The  rural  area  in  northern  Muskingum  Basin  is  charac¬ 
terized  by  small  towns  separated  by  farm  land.  Farm¬ 
steads  consist  generally  of  large  barns  with  one  or  more 
silos,  a  large  house,  and  several  special  purpose 
buildings.  Each  farmstead  takes  on  its  own  special 
character.  On  many  barns  is  painted  the  farm  name  or  a 
bit  of  Pennsylvania  Dutch  art.  Several  Amish  commu¬ 
nities  intersperse  the  area.  Despite  the  economic 
pressures  which  have  caused  neighboring  farmers  to  adopt 
modern  farming  techniques,  the  Amish  continue  to  main¬ 
tain  ties  with  nature  that  most  people  have  abandoned. 

A  landmark  of  the  Amish  community  is  the  windmill. 

Hunting  includes  the  pursuit  of  all  forms  of  wildlife 
classified  as  legal  game  animals  in  Ohio.  The  activity 
is  permitted  on  approximately  2,057,004  acres.  Public 
and  private  tracts  open  to  the  public  account  for 
164,268  acres.  The  remainder,  which  is  51  percent  of  the 
agricultural  land,  are  available  for  hunting  but  may 
require  permission.  Table  2-5  shows  how  tne  total 
total  hunting  land  is  distributed  among  the  counties. 

Outdoor  games  and  sports  include  facilities  such  as 
playfields,  courts,  and  play  equipment  which  should  be 
located  near  home.  Most  areas  are  managed  by  munici¬ 
palities;  however,  privately  managed  establishments  whose 
dominant  use  is  court  and  field  games  is  included  in 
the  inventory.  Table  2-5  lists  the  acres  for  each  county 
on  which  outdoor  games  and  sports  occur. 
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Camp  organizations  such  as,  boy  and  girl  scout,  church, 
youth,  YMCA,  and  4-H,  have  found  quality  sites  for 
camping  in  the  Basin.  There  are  115  camps  distributed  by 
counties  as  shown  in  Table  2-5. 

All  land  managed  for  recreational  purposes  fall  into  one 
of  the  six  classes  established  by  the  Bureau  of  Outdoor 
Recreation.  Class  I  is  high  density  recreation  areas  in 
which  heavy  expenditures  are  made  for  facilities.  The 
purpose  is  to  provide  a  large  number  of  people  an 
intensive  recreational  experience.  Class  II  facilities 
provide  an  extensive  day,  weekend,  and  vacation  use  for 
such  activities  as  camping,  picnicking,  fishing,  hunt¬ 
ing,  water  sports,  nature  walks,  and  outdoor  games.  The 
facility  is  not  intended  to  serve  as  many  people  per 
acre  as  Class  I  and  the  activity  is  usually  less 
intense.  Class  III  is  natural  environment  areas.  The 
primary  objective  is  to  provide  for  traditional  recre¬ 
ation  experience  in  the  out-of-doors,  commonly  in  con¬ 
junction  with  other  resource  uses.  Users  are  encouraged 
to  enjoy  the  resource  "as  is",  in  natural  environment. 
Class  IV  is  outstanding  natural  areas.  The  scenic  sites 
and  features  are  limited  in  number  and  are  irreplace¬ 
able.  Developments  are  kept  outside  the  area  and 
visitors  generally  must  walk  to  the  natural  area.  Class 
V  are  extensive  natural,  wild,  and  undeveloped  areas  in 
settings  removed  from  the  sights,  sounds,  and  smells  of 
civilization.  The  essential  characteristic  is  that  the 
environment  be  undisturbed.  Class  VI  is  historical  and 
cultural  sites.  Within  the  basin  are  7458  acres  of 
Class  I,  77,719  acres  Class  II,  178,630  acres  of  Class 
III,  44,779  acres  of  Class  IV,  0  acres  of  Class  V,  and 
4286  acres  of  Class  VI  recreation  land.  Table  2-8 
shows  what  portion  of  these  totals  are  within  each 
MREA  county. 

Management  of  the  recreation  land  is  as  follows:  40,781 
acres  by  Federal  Government,  86,265  acres  by  State  of 
Ohio,  1049  acres  by  counties,  9251  acres  by  cities, 
122,864  acres  by  private  entities,  and  52,662  acres  by 
other  public  units  (Muskingum  Watershed  Conservancy 
District,  etc.).  (See  Map  2-14) 
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TABLE  2-8 

CLASSIFICATION  OF  RECREATION  I AND  BY  THE 
BUREAU  OF  OUTDOOR  RECREATION 
MREA,  OHIO 
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H.  The  Natural  Environment 


1.  Scenic  Beauty 

The  natural  range  in  topography,  vegetation,  and  geo¬ 
logic  conditions  provides  variety  throughout  the  Basin. 
The  northern  portion  of  the  Basin  was  glaciated  and 
now  consists  of  moderately  rolling  till  plains  with  a 
predominance  of  farm  land  and  urban  development  inter¬ 
spersed  by  small  scattered  wooded  areas.  The  Kokosing, 
Mohican,  and  Tuscarawas  Rivers  wind  through  this  north¬ 
ern  half  of  the  Basin. 

In  contrast,  the  southern  part  of  the  Basin  is  more 
rugged,  with  many  steeper  forested  slopes  and  hills 
noted  for  their  beautiful  autumn  foliage  and  the  green 
of  pines  in  the  winter  season. 

The  uniqueness  of  hillside  springs,  marshes,  and  wetland 
areas  have  created  many  unusual  plant  associations. 
Meandering  streams  through  the  valleys  with  well-kept 
farmsteads  nestled  in  the  wooded  hillsides,  are  pictur¬ 
esque  sights.  Conglomerate  rock  outcroppings  and  glacial 
erratics  also  add  to  the  natural  beauty  in  the  Basin. 

2.  Destructive  Factors 

The  scenic  beauty  of  the  Basin  is  locally  marred  by  the 
scars  of  past  and  present  strip  mining  operations, 
principally  in  the  eastern  and  southern  sections  of  the 
Muskingum  Basin.  Some  of  these  wastelands  have  been 
planted  with  trees  and  grasses  to  reduce  their  barren¬ 
ness,  restore  some  beauty,  and  as  a  practical  measure, 
to  prevent  erosion  which  leads  to  sedimentation  and 
stream  pollution. 

In  some  areas  of  the  southern  portions  of  the  Basin, 
fires  have  left  their  marks  on  the  forested  hills. 
Judicious  planting  and  time  will  heal  these  scars  and 
restore  the  scenic  views  to  their  former  natural  beauty. 

There  are  no  extensive  outbreaks  of  either  forest  pest 
insects  or  diseases  in  Ohio.  Existing  problems  are 
mostly  disease-caused  damages  and  timber  value  losses. 
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The  most  prevalent  defoliater  in  or  close  to  the 
Muskingum  River  Basin  is  the  forest  tent  caterpillar 
found  mainly  along  the  Ohio  River  counties  from  Steuben¬ 
ville  southward.  This  worm  creates  unsightly  trees,  but 
rarely  kills  them.  The  deleafing  does  slow  growth  of  the 
timber.  In  young  oak  stands,  with  stems  up  to  six  inches 
in  diameter,  the  oak  borers  do  some  degrading  damage, 
although  generally  the  stands  do  not  contain  much  high 
grade  material.  Bagworm  infestations  also  occur  locally 
in  the  Basin  but  do  little  damage.  Both  bagworm  and 
tent  caterpillars  can  be  reduced  in  number  by  careful 
application  of  chemical  pesticides  or  biological  con¬ 
trols  . 

Oak  wilt  damage  is  very  light  in  Ohio,  averaging  perhaps 
one  tree  per  square  mile,  or  no  more  than  are  struck  by 
lightning  during  a  year. 

Occasionally  some  white  pine  root  decline  infests  trees 
in  the  white  pine  plantations,  but  this  has  been  of  very 
low  occurrence. 

Dutch  elm  disease  has  wiped  out  most  of  the  elm  in  Ohio. 
New  varieties  are  being  bred  to  resist  the  disease. 

A  more  modern  threat  to  the  forests  is  the  effect  of  air 
pollution  on  trees  in  the  vicinity  of  industrial  areas. 
Chemicals  from  the  smoke  stacks  can  weaken  trees  and 
make  them  more  susceptible  to  disease,  insects,  and 
fungi  attacks. 
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Chapter  3 


ECONOMIC  DEVELOPMENT 


MUSKINGUM  RIVER  BASIN 
Chapter  3.  Economic  Development 
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A.  Historical  Development 


Historic  interests  such  as  the  first  non-Indian  settle¬ 
ment  within  the  state,  Moravian  Missionaires  in  1761,  was 
in  the  Basin.  Delaware  Indians  occupied  much  of  the 
Muskingum  Valley  at  the  time.  Historic  and  archeological 
interest  points  dating  to  Indian  times  are  scattered 
throughout  the  Basin.  Moundbuilders  State  Memorial, 
Octagon  Mound  State  Memorial ,  and  Wright  Earthworks  State 
Memorial  are  located  in  Newark.  Restored  Indian  villages 
are  located  along  the  Tuscarawas  River.  Zoar  State 
Memorial  is  a  Registered  National  Landmark.  The  village 
was  settled  by  a  group  of  Germen  separatists  as  a 
religious  community.  When  land  debts  became  impossible 
to  meet  a  communal  life  style  developed.  Schoenbrunn  was 
the  first  settlement  in  Ohio.  Nearby  Gnadenhutten  is  the 
memorial  for  96  Christian  Indians  massacred  by  Pennsyl¬ 
vania  militiamen.  As  the  newly  established  communities 
took  root  the  need  for  good  access  to  eastern  cities  for 
markets  and  imports  became  apparent.  An  inland  water 
transportation  system  of  canals  was  developed.  Remnants 
of  the  time,  traces  of  locks,  tunnels,  aqueducts,  and 
canals,  abound.  Towns  sprung  up  along  the  system.  Some 
of  the  original  buildings  are  still  in  existance. 

Excavation  began  on  the  Ohio-Erie  Canal  on  July  1, 
1825,  at  the  Licking  summit  level,  three  miles  west 
of  Newark.  On  December  1,  1832,  the  Ohio-Erie  Canal 
was  declared  open.  Impressed  with  prosperity  resulting 
from  improved  markets,  the  state  began  spending  heavily 
for  additional  canal  construction.  The  Walhonding  Branch 
was  completed.  From  the  main  canal  near  Coshocton  the 
canal  extended  northwest  to  nowhere  in  particular.  Work 
on  making  the  Muskingum  River  navigable  also  began 
in  1836. 

The  greatest  failure  among  the  Ohio  canals  was  the 
Sandy  and  Beaver.  Construction  began  in  1834  but  was 
not  completed  until  1846,  when  railroads  were  already 
invading  Ohio.  The  most  intriguing  historic  remnant 
is  the  3180  foot  tunnel  joining  the  Beaver  and  Sandy 
Creek  Basins.  The  tunnel  was  deliberately  made  too 
narrow  for  a  towpath.  Boats  were  pulled  by  an  endless 
chain  attached  to  a  mule  powered  treadmill.  During 
the  spring  of  1850,  an  average  of  10  boats  a  day  were 


passing.  Two  years  later  the  tunnel  was  abandoned. 
In  1866  the  Federal  Government  acquired  the  Muskingum 
navigation  system  and  rebuilt  all  structures  except 
the  lock  and  dam  above  Zanesville.  River  traffic  then 
reappeared,  reached  a  peak  in  1943  but  declined  as 
coal  deposits  along  the  river  were  exhausted. 

Over  the  years  the  Muskingum  Basin  has  contributed 
significantly  to  the  economy  of  the  State.  Although  a 
large  acreage  of  marginal  land  has  been  taken  out  of 
cultivation,  agricultural  production  continues  to  be 
impressive.  The  Basin  has  continued  in  industrial 
importance  that  includes  the  processing  of  primary  met¬ 
als,  machinery,  electrical  machinery  and  equipment,  fab¬ 
ricated  metal  products,  stone,  clay,  glass  products, 
chemicals,  coal,  oil,  gas,  electrical  power,  forest 
related  products,  and  others. 

Water  management  in  the  Basin  has  played  a  crucial  role 
in  economic  development.  As  in  most  basins,  the  twin 
problems  of  excess  water  during  floods  and  inadequate 
water  at  the  right  place  for  urban  and  industrial 
development  had  to  be  solved.  A  coordinated  effort  to 
control  floods  was  begun  about  1930  when  the  cities  of 
Zanesville  and  Marietta  sponsored  a  survey  of  the  problem 
by  the  Dayton  Morgan  Engineering  Company.  The  Muskingum 
group  became  one  of  the  first  to  request  Federal  aid  when 
the  Public  Works  Administration  was  established  in  1933 
to  combat  unemployment.  To  establish  a  legal  entity 
to  sponsor  water  management  projects  in  the  region,  the 
Muskingum  Conservancy  District  was  created  by  court 
decree  on  June  3,  1933.  This  body  was  given  broad 

authority  for  constructing  and  operating  water  management 
projects.  It  still  functions  as  a  vital  force  in  the 
economic  and  environmental  development  of  the  region. 
The  District  has  served  over  the  years  as  a  classic 
example  of  local  initiative  and  control  in  water  resource 
management .  1_ / 

1/  For  a  detailed  summary  of  the  founding  and  func¬ 
tioning  of  this  body,  see  nThe  Muskingum  Watershed 
Conservancy  District:  A  Study  of  Local  Control,”  by  Dr. 
Lyle  E.  Craine ,  School  of  Natural  Resources,  University 
of  Michigan.  This  paper  was  published  in  Law  and 
Contemporary  Problems  Duke  University  School  of  Law 
1957. 
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B .  General  Description 


Economic  data  in  this  section  are  reported  for  19 
counties  having  all  or  a  major  portion  of  their  land  area 
within  the  Muskingum  River  Basin  boundaries .  Throughout 
this  chapter  the  expression  Muskingum  River  Economic  Area 
(MREA)  or  "the  basin"  should  be  taken  to  mean  the  entire 
area  of  the  19  counties  (Map  1-1).  This  is  necessary 
because  data  used  in  the  analysis  are  for  entire  counties 
and  could  not  be  accurately  disaggregated  to  the  portion 
of  the  county  lying  inside  the  watershed  boundary. 

The  area’s  economy  is  characterized  by  industrialized 
urban  centers  and  dairy  farms  on  the  north,  corn  belt 
type  farming  in  the  west,  and  coal  mining,  rolling  to 
hilly  topography,  and  beef  farming  in  the  south  and 
southeast.  Counties  in  the  center  of  the  basin  represent 
a  transition  zone  having  some  characteristics  of  each  of 
the  areas  already  mentioned.  The  counties  in  the  west 
tend  to  use  larger  equipment,  produce  more  feed  grains 
and  do  more  livestock  feeding  than  the  rest  of  the  Basin. 
Counties  in  the  southern  part  of  the  basin  generally  have 
a  larger  percentage  of  part-time  farmers  and  do  more  cow- 
calf  beef  farming  than  the  remainder  of  the  basin. 

1.  Population 

In  1970  the  19  MREA  counties  had  15.7  percent  of  Ohio’s 
population  on  23.2  percent  of  the  State's  land  area. 
MREA  had  184  people  per  square  mile  in  1970  compared  to 
236  for  the  State  and  51  for  the  United  States.  From 
1950  to  1960  population  grew  two  percent  per  year  in  MREA 
compared  to  2.2  percent  for  the  State.  These  rates  of 
growth  fell  to  .8  percent  annually  for  MREA  and  one 
percent  annually  for  the  State  during  1960  to  1970.  In 
comparison,  the  adjoining  States  of  Indiana  and  Kentucky 
had  annual  increases  of  1.1  percent  and  0.6  percent, 
respectively,  over  the  same  ten  year  period.  Six  MREA 
counties  lost  population  from  1960  to  1970.  These 
were  Guernsey,  Harrison,  Morgan,  Muskingum,  Noble,  and 
Perry  (Maps  3-1  and  3-2).  The  population  of  some  cities 
and  villages  also  declined  (Table  3-1). 

The  farm  population  as  a  percentage  of  the  total  popula¬ 
tion  has  been  declining  quite  rapidly  and  will  continue 
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MAP  3-1 
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MAP  3-2 


PERCENT  POPULATION  CHANGE  BY  COUNTIES 

(STATE  AVERAGE  =  9.7)  1960-1970 
MUSKINGUM  RIVER  BASIN 

OHIO 


COLUMBIANA) 


A  W  A  S 


'  M  ;p:  /S:  *•):  ftp;  / 1 •}:  ^ 


BASE  LEGEND 


COUNTY  BOUNDARY 


LEGEND 


PERCENT 


INCREASE  GREATER 


THAN  STATE  AVERAGE 


FEWER  PEOPLE 


THAN 


IN  I960 


1  ! 


l _ i 


PERCENT  INCREASE  LESS  THAN  STATE  AVERAGE 


SCALE  1/1,065,000 

SCALE  5  0  5  10  15  20  MILES 


SOURCE i 

FAMILY  OF  MAPS  SCS  DRAWING  NO. 

5,R-32,783  (1-30-74),  ECONOMIC 
RESEARCH  SERVICE,  AND  INFORMA¬ 
TION  FROM  FIELD  TECHNICIANS. 

TRANSVERSE  MERCATOR  PROJECTION.  7-12-74 

5.N-34, 367 


USD A-SC S-LINCOLN,  NEBR.  1974 


to  do  so  (Table  3-2  and  Figure  3-1).  It  may  comprise 
only  about  one  percent  of  the  total  population  by  2020. 
Validity  of  numbers  in  Table  3-2  depend  on  the  assumption 
that  farmers  will  continue  to  adopt  and  use  fertilizer 
and  machinery  and  plant  technology  currently  available. 
Fertilizer  adds  chemical  pollutants  to  streams  and  large 
machines  make  impractical  some  erosion  control  practices, 
such  as  terraces.  Environmental  constraints  could  be 
introduced  through  legislation  that  would  limit  the 
amount  of  fertilizer  and  use  of  large  labor  saving 
machinery . 

2.  Employment  and  Growth  Characteristics 

Figure  3-2  is  a  graphic  display  of  the  relative  amounts 
of  employment  in  the  major  areas  of  MREA  economic 
activity  in  1940,  1950,  1960,  and  1970.  Manufacturing 
was  the  largest  employment  group  accounting  for  57 
percent  of  the  MREA  total  employment.  In  1966  the  number 
of  manufacturing  jobs  was  estimated  about  252,000  in  MREA 
compared  to  230,000  in  1960.  Jobs  in  manufacturing 
increased  by  45,000  from  1950  to  1960  but  only  by  27  ,000 
from  1960  to  1970. 

In  1969  jobs  in  tires,  inner  tubes  and  reclaimed  rubber 
manufacturing  accounted  for  about  50,000  jobs  included 
in  other  and  miscellaneous  manufacturing.  These  are  in 
Summit  County  primarily  and  presumably  in  the  City  of 
Akron  which  is  on  the  edge  of  the  Muskingum  River  Basin 
boundary.  Other  large  employment  categories  which  fall 
into  the  other  and  miscellaneous  group  include  metal 
stampings,  fabricated  plate  work,  iron  and  steel  forg¬ 
ings,  internal  combustion  engines,  special  dies  and 
tools,  ball  and  roller  bearings,  motor  vehicles  and 
parts,  aircraft  equipment,  and  paper  products.  Manufac¬ 
turing  in  MREA  is  well  diversified  and  is  concentrated  in 
the  area’s  northern  counties. 

Employment  growth  from  1960  to  1966  was  highest  in  Medina 
County  (34  percent  increase)  and  it  decreased  in  Harrison 
County  which  lost  10.8  percent  of  its  employment. 
Carroll  and  Harrison  both  had  employment  decreases  which 
probably  reflected  the  adoption  of  labor  saving  equipment 
in  the  coal  mining  industry.  Summit  County  had  a  very 
low  percentage  increase  in  employment  (8.9  percent)  but 
still  had  the  largest  absolute  increase.  Its  employment 
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F  igure  3-  I 


TOTAL,  URBAN,  AND  RURAL  POPULATION,  MUSKINGUM  RIVER 
ECONOMIC  AREA,  1970  AND. PROJ EOT  I  ONS  TO 
1980.  2000,  AND  2020 


( 1000's) 


i/  RURAL  FARM  POPULATION  WAS  NOT  AVAILABLE  FOR  1970.  PROJECTIONS 
WERE  BASED  ON  MANPOWER  EXPECTED  TO  BE  REQUIRED  TO  PRODUCE  THE 
PROJECTED  QUANTITIES  OF  AGRICULTURAL  PRODUCTS. 


EMPLOYMENT  IN  MAJOR  INDUSTRY  GROUPS, 
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1970  data  not  available  for  these  subcategories  of  manufacturing. 


increased  by  13,063  between  1960  and  1966.  Transpor¬ 
tation,  utilities,  and  communications  as  a  combined 
category  accounted  for  six  percent  of  MREA  employment 
in  1970.  Retail  trade  and  services  were  large  with  15.5 
and  24.5  percent,  respectively,  in  1970. 

Agricultural  employment  declined  from  8.4  percent  of  the 
total  in  1950  to  2.6  percent  in  1970  (Table  3-3).  Data 
prepared  by  the  State  of  Ohio  show  a  rate  of  decline  in 
agricultural  employment  in  the  State  of  about  five 
percent  annually  from  1960  to  1967.  Projections  prepared 
by  ERS  indicate  a  three  perr^nt  average  annual  rate  of 
decline  from  1964  to  1980  for  MREA  (Table  3-4) .  These 
projections  will  be  heavily  influenced  by  population 
trends  which  affect  food  requirements,  by  food  and  fiber 
producing  technology,  and  by  legislative  action  affecting 
the  use  of  agricultural  chemicals.  If  environmental 
legislation  is  passed  restricting  the  use  of  chemicals  it 
will  likely  cause  more  labor  and  other  inputs  to  be  used 
in  agricultural  production. 

Most  counties  in  MREA  had  a  30  to  40  percent  increase  in 
service  industry  employment.  Some  rural  counties  in  the 
southern  portion  of  the  region  had  smaller  increases 
in  services  resulting  in  a  smaller  overall  MREA  increase. 

The  only  sector  having  a  higher  rate  of  increase  than 
services  was  Federal  Government  Employment.  This  high 
increase  was  due  largely  to  the  location  of  a  federal 
installation  in  Licking  County  which  brought  federal 
employment  from  361  to  3,081.  Federal  employment  in  most 
counties  increased  by  less  than  ten  percent. 

Employment  in  mining  and  quarrying  decreased  in  all 
counties  except  Wayne,  Knox,  Licking,  Morgan,  and  Noble. 
Net  decrease  for  MREA  in  this  sector  was  11.9  percent. 
Although  employment  decreased  in  mining,  total  wages 
earned  in  mining  increased  from  $42  million  to  $46 
million  between  1960  and  1966.  Employment  in  transpor¬ 
tation  and  utilities  also  gained  slowly  with  an  increase 
of  7.3  percent. 

Stark  and  Summit  Counties  had  a  growth  of  about  21 
percent  in  total  effective  buying  income.  The  major 
portion  of  the  current  MREA  economic  growth  is  concen¬ 
trated  in  these  two  counties  which  will  probably  account 
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Table  3-3 

Employment  in  Selected  Industries,  Muskingum  River  Economic 

1940,  1950,  and  I960 
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Table  3-4 

Rural  Farm  Work  Force  by  Subarea,  Muskingum  River  Economic  Area 
1959  -  1969  and  Projected  to  1980,  2000,  and  2020 
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for  more  than  half  of  the  new  jobs  in  the  basin  over  the 
next  several  years.  A  significant  portion  of  the  farming 
personnel  who  will  seek  industrial  employment  will  be 
absorbed  by  these  two  counties. 

Arkon,  in  Summit  County,  is  the  largest  industrial  area 
and  accounts  for  most  of  that  county’s  employment  and 
income.  Akron  lies  partly  inside  the  Muskingum  River 
Basin  boundary  but  its  economic  influence  is  felt  over  a 
wide  area  both  inside  and  outside  the  Basin. 

3.  Income 

Median  family  income  throughout  the  State  of  Ohio  in  1970 
was  about  $10,300;  for  rural  farm  families  it  was 
approximately  $9,000.  In  the  MREA  the  median  income  for 
all  families  ranged  from  $7,120  in  Noble  County  to 
$11,178  in  Summit  County  (Table  3-5).  A  large  percentage 
of  the  families  in  the  MREA  are  still  in  the  poverty 
income  range  particularly  in  Subareas  3  and  4  (Table  3-5 
and  Map  3-3).  The  poverty  income  range  as  defined 
by  the  1970  Census  is  $3,743  for  a  four  member  non- farm 
family,  and  $3,195  for  a  four  member  farm  family.  The 
cut  off  figure  varies  depending  on  such  things  as  number 
and  age  of  family  members. 2/ 

Subareas  3  and  4  had  the  highest  percentage  of  families 
below  poverty  level  (Table  3-5)  and  the  lowest  effective 
buying  power  per  household.  Of  464,776  families  in  the 
MREA  there  are  34,921  families  below  poverty  level.  At 
least  10,773  of  this  number  were  rural  non-farm  and  3,035 
were  rural  farm  residents  (Table  3-6). 

The  3,035  farm  families  in  poverty  in  the  MREA  during 
1970  were  equally  distributed  among  the  four  Subareas. 
Wayne  and  Holmes  which  are  adjoining  counties  each  had 
slightly  over  400  farm  families  below  poverty  level  (Map 
3-4).  All  other  counties  had  less  than  200  each.  Summit 
County  was  lowest  with  24  farm  families  below  poverty. 


2/  For  a  detailed  explanation  of  the  poverty  definition, 
see  U.S.  Bureau  of  the  Census,  Current  Population 
Reports,  Series  p-23,  No . 28 ,  Revision  on  Poverty 
Statistics,  1959  to  1968. 
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Table  3-5 

Median  Family  Income  and  Number  of  Families  Below  Poverty 
Muskingum  River  Economic  Area,  1970 


County  and 

Subarea 

1970 

Median 

Family 

Income 

Number  of 
Families 

Families 

Below 

Poverty 

Percent 

Below 

Poverty 

I  Medina 

11,178 

20,597 

935 

4.5 

Stark 

10,249 

95,798 

5,520 

5.8 

Summit 

11,058 

142,182 

8,940 

6.3 

Wayne 

9,992 

21,632 

1,385 

6.4 

TOTAL 

- 

280,209 

16,780 

6 . 0 

II  Ashland 

9,507 

11,017 

723 

6.6 

Knox 

8,788 

10,724 

689 

8.1 

Licking 

9,305 

27,626 

2,230 

8.4 

Richland 

10,117 

33,360 

2,372 

7.1 

TOTAL 

- 

82,727 

6,194 

7.5 

III  Carroll 

8,635 

5,654 

637 

11.3 

Coshocton 

8,127 

8,952 

989 

11.0 

Harrison 

8,127 

4,531 

670 

14.8 

Holmes 

7,584 

5,229 

876 

16.8 

Tuscarawas 

8,544 

20,420 

1,734 

8.5 

TOTAL 

- 

44,786 

4,906 

11.0 

IV  Guernsey 

7,990 

9,585 

1,169 

12.2 

Morgan 

7,171 

3,322 

544 

16.4 

Muskingum 

8,313 

19,762 

2,154 

10.9 

Noble 

7,120 

6,679 

534 

19.9 

Perry 

7,318 

6 , 856 

1,020 

14.9 

Washington 

8,568 

14,741 

1,620 

11.0 

TOTAL 

- 

56,945 

7,041 

12.4 

MREA  TOTAL 

- 

464, 667 

34,921 

7.5 

Source:  Social  and  Economics  Characteristics,  Census  of  Population, 
1970. 
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TABLE  3-6 


Total  Families  and  Number  of  Families  Below  Poverty  Level 
for  Rural  Farm  and  Rural  Non-Farm  Categories,  1970 

MREA,  Ohio 


County  and 
Subarea 

Families 

Rural 

Farm 

Families 

Rural  Farm 
Families 
Below  Poverty 

Rural 

Non-Farm 

Families 

Rural  Non- 
Farm  Families 
Below  Poverty 

- jNumoer  . . 

Medina 

20,597 

1,840 

119 

8,599 

366 

Stark 

95,798 

2,921 

197 

22,371 

1,028 

Summit 

142,182 

970 

24 

12,216 

500 

Wayne 

21,632 

3,088 

432 

9,580 

531 

TOTAL 

280,209 

8,819 

772 

52,766 

2,425 

Ashland 

11,017 

1,884 

157 

3,401 

251 

Knox 

10,724 

1,365 

122 

5,716 

509 

Licking 

27,626 

2,122 

195 

10,687 

829 

Richland 

33,360 

2,092 

150 

7,907 

443 

TOTAL 

82,727 

7,463 

624 

27,711 

2,032 

Carroll 

5,654 

895 

96 

3,449 

434 

Coshocton 

8,952 

1,248 

196 

4,031 

483 

Harrison 

4,531 

474 

66 

3,260 

502 

Holmes 

5,229 

1,975 

415 

2,544 

390 

Tuscarawas 

20,420 

1,226 

107 

8,442 

726 

TOTAL 

44,786 

5,818 

880 

21,726 

2,535 

Guernsey 

9,585 

926 

136 

5,022 

608 

Morgan 

3,322 

635 

114 

2,687 

430 

Muskingum 

19,762 

1,152 

134 

9,369 

737 

Noble 

2,679 

582 

125 

2,097 

409 

Perry 

6,856 

1,030 

150 

3,853 

667 

Washington 

14,741 

1,030 

100 

7,853 

930 

TOTAL 

56,945 

5,355 

759 

30,881 

3,781 

3-14 


U.  S.  DEPARTMENT  OF  AGRICULTURE 


MAP  3-3 

TOTAL  FAMILIES  BELOW  POVERTY,  1970 

NUMBER  AND  PERCENT 
MUSKINGUM  RIVER  BASIN 

OHIO 


SOURCE* 

FAMILY  OF  MAPS  SCS  DRAWING  NO. 

5,R-32,783  (1-30-74),  ECONOMIC 
RESEARCH  SERVICE,  AND  INFORMA¬ 
TION  FROM  FIELD  TECHNICIANS. 

TRANSVERSE  MERCATOR  PROJECTION.  7-12-74 

5 , N- 34  f 368 
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RURAL  FARM  FAMILY  INCOMES  BELOW  POVERTY 


NUMBER  AND  PERCENT 
MUSKINGUM  RIVER  BASIN 

OHIO 


SOURCE* 

FAMILY  OF  MAPS  SCS  DRAWING  NO. 

5,R-32,783  (1-30-74),  ECONOMIC 
RESEARCH  SERVICE,  AND  INFORMA¬ 
TION  FROM  FIELD  TECHNICIANS. 

TRANSVERSE  MERCATOR  PROJECTION.  7-12-74 

5 ,  N- 34 ,  369 
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Subarea  1  with  39.7  percent  of  the  rural  non- farm 
families  in  the  MREA,  had  22.5  percent  of  those  with 
below  poverty  incomes.  Subarea  4  had  the  largest  number 
in  this  category  with  3,781  (Table  3-6  and  Map  3-5). 

Since  personal  income  was  not  available  by  county, 
effective  buying  income  published  by  "Sales  Management 
Survey  of  Buying  Power"  is  used  as  a  proxy  (Table  3-7  and 
Map  3-6).  Stark  and  Summit  Counties  on  the  northern  edge 
of  the  MREA  region  had  9  percent  of  Ohio's  buying  power 
in  1967  and  approximately  the  same  in  1970.  They 
accounted  for  almost  56  percent  of  the  MREA’s  effective 
buying  income. 

The  MREA  had  approximately  16  percent  of  Ohio's  popula¬ 
tion  in  1970,  and  about  16  percent  of  the  State's 
effective  buying  income  (Table  3-7).  Within  the  MREA  the 
buying  income  was  not  so  evenly  distributed.  Morgan, 
Noble,  and  Perry  Counties  had  a  "household  effective 
buying  income"  of  less  than  70  percent  of  the  State 
average  while  most  counties  in  the  MREA  constituted  about 
85  percent  of  the  State's  average.  Subarea  1  counties 
were  all  above  93  percent  of  the  State  average. 

Manufacturing  provides  the  major  source  of  income  for 
both  the  State  of  Ohio  and  MREA.  In  1966,  however,  33 
percent  of  personal  income  was  from  manufacturing  (Table 
3-8).  During  1972  a  mere  one  percent  of  Ohio's  personal 
income  was  supplied  by  farming. 3/ 

4.  Urban  Centers  and  Their  Influence 

Urban  concentrations  of  people  and  economic  activities 
are  a  mixed  blessing.  Concentrations  arise  primarily 
because  they  promote  economic  efficiency  and  communi¬ 
cation  among  several  interrelated  producing  and  consuming 
activities.  Transportation  costs  of  assembling  raw 
materials  and  number  of  workers  needed  at  factory  sites 
is  reduced.  Workers  find  it  easier  to  transfer  between 
jobs.  However,  workers  living  in  the  area  must  contend 
with  congestion  and  other  problems  resulting  from  such 
concentrated  centers  of  economic  activity.  Land  prices 
are  higher.  There  is  a  greater  population  density  and 


3/  Survey  of  Current  Business,  April  1972. 
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TABLE  3-7 


Estimated  Total  and  Per  Household  Effective  Buying  Income 
By  State,  Subarea,  and  County,  Muskingum  River  Basin,  Ohio 

1967  and  1970  1/ 


Area 

County  Total  Effective 
Buying  Income 
(In  Thousand  Dollars) 

Pet.  of 

Per  Household 

State  Dollars 

1967 

1970 

1967 

1970 

1967 

1970 

County 

Medina 

200,830 

243,001 

97.9 

96.7 

9,006 

10,474 

Stark 

991,934 

1,208,894 

98.4 

86.1 

9,059 

10,413 

Surrmit 

1,645,046 

1,978,069 

105.0 

105.0 

9,665 

11,349 

Wayne 

203,722 

257,193 

93.8 

93.1 

8,632 

10,086 

Subarea  1  Total 

3,041,532 

3,687,517 

Ashland 

103,745 

134,838 

87.4 

92.2 

8,042 

9,988 

Knox 

96,058 

118,773 

83.5 

83.7 

7,685 

9,067 

Licking 

264,587 

317,146 

89.8 

87.4 

8,268 

9,467 

Richland 

360,093 

428,327 

98.0 

98.9 

9,025 

10,708 

Subarea  2  Total 

824,483 

999,084 

Carroll 

44,367 

51,029 

80.3 

77.4 

7,395 

8,387 

Coshocton 

74,784 

89,452 

75.2 

73.7 

6,924 

7,987 

Harrison 

35,258 

43,316 

72.3 

71.0 

6,652 

7,694 

Holmes 

37,240 

47,744 

74.9 

74.7 

6,896 

8,092 

Tuscarawas 

185,234 

217,709 

82.2 

80.7 

7,561 

8,743 

Subarea  3  Total 

376,883 

449,250 

Guernsey 

81,863 

94,789 

77.4 

72.9 

7,119 

7,899 

Morgan 

25,207 

28,133 

68.5 

68.4 

6,302 

7,403 

Muskingum 

188,688 

213,775 

81.7 

79.6 

7,517 

8,620 

Noble 

19,645 

23,875 

64.7 

64.8 

5,953 

7,022 

Perry 

50,442 

59,695 

68.5 

66.4 

6,305 

7,192 

Washington 

117,294 

146,179 

74.1 

75.8 

6,819 

8,212 

Subarea  4  Total 

483,139 

566,446 

Muskingum  Basin 

Total 

4,696,037 

5,702,297 

State  of  Ohio 

Total 

29,166,253 

35,944,478 

100.0 

100.0 

9,205 

10,835 

1/  Source:  C  1967  and  1971,  Sales  Management  Survey  of  Buying  Power; 
further  Reproduction  is  forbidden. 
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TABLE  3-8 


Personal  Income  by  Major  Sources 
State  of  Ohio,  1950,  1960  and  1966 


1950 

Million 

Dollars 

Per¬ 

cent 

1960 

Million 

Dollars 

Per¬ 

cent 

1966 

Million 

Dollars 

Per¬ 

cent 

Wages  &  Salaries 

8,852 

68.7 

16,025 

70.5 

22,206 

69.5 

Farms 

66 

.5 

63 

.3 

43 

.1 

Mining 

91 

.7 

112 

.5 

141 

.4 

Contract  Construction 

420 

3.3 

788 

3.5 

1,261 

4.0 

Manuf acturing 

Wholesale  and  Retail 

4,255 

33.0 

7,339 

32.3 

10,302 

32.5 

Trade 

Finance,  Insurance 

1,482 

11.5 

2,663 

11.7 

3,315 

8.7 

and  R.E. 

Trans.  Conm.  and 

254 

2.0 

554 

2.4 

749 

2.3 

Public  Utilities 

604 

4.7 

882 

3.9 

1,508 

4.8 

Services 

628 

4.9 

1,286 

5.7 

2,026 

6.4 

Government 

828 

6.4 

1,891 

8.3 

2,837 

9.0 

Other  Industry 

12 

.1 

25 

.1 

26 

.1 

Other  Labor  Income 

277 

2.1 

796 

3.5 

1,414 

4.5 

Proprietor's  Income 

1,602 

12.4 

2,053 

9.0 

2,685 

8.5 

Property  Income 

1,602 

12.4 

2,841 

12.5 

4,203 

13.3 

Transfer  Payments 

Less:  Social  Sec. 

720 

5.6 

1,528 

6.7 

2,185 

6.9 

Contrib. 

-163 

-1.3 

-521 

-2.3 

-1,023 

-3.2 

TOTAL,  All  source si/ 

12,891 

100.0 

22,722 

100.0 

31,670 

100.0 

1/  Items  do  not  sum  to  totals  due  to  rounding. 
Source:  Ohio  Statistical  Abstract,  1969. 
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MAP  3-5 

RURAL  NON-FARM  FAMILY  INCOMES  BELOW  POVERTY 


NUMBER  AND  PERCENT 
MUSKINGUM  RIVER  BASIN 

OHIO 


SOURCE i 

FAMILY  OF  MAPS  SCS  DRAWING  NO. 
5,R-32,783  (1-30-74),  ECONOMIC 
RESEARCH  SERVICE,  AND  INFORMA¬ 
TION  FROM  FIELD  TECHNICIANS. 
TRANSVERSE  MERCATOR  PROJECTION. 


USD A»SCS- LINCOLN,  NEBR.  1974 


7-  1  2-74 
5.N-34, 370 


U.  S.  DEPARTMENT  OF  AGRICULTURE  MAP  3-6 

BUYING  INCOME  PER  HOUSEHOLD  BY  COUNTIES 


STATE  MEDIAN  -  $8,878 
MUSKINGUM  RIVER  BASIN 

OHIO 


SOURCE i 

FAMILY  OF  MAPS  SCS  DRAWING  NO. 
5#R-32,703  (1-30-74),  ECONOMIC 
RESEARCH  SERVICE,  AND  INFORMA¬ 
TION  FROM  FIELD  TECHNICIANS. 
TRANSVERSE  MERCATOR  PROJECTION. 


7-12-74 
5.N-34, 371 
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MAP  3-7 

AVERAGE  WEEKLY  EARNINGS  BY  COUNTIES 

STATE  AVERAGE  -  $159.77 
MUSKINGUM  RIVER  BASIN 

OHIO 


SOURCE  t 

FAMILY  OF  MAPS  SCS  DRAWING  NO. 
5,R-32,783  (1-30-74),  ECONOMIC 
RESEARCH  SERVICE,  AND  INFORMA¬ 
TION  FROM  FIELD  TECHNICIANS. 
TRANSVERSE  MERCATOR  PROJECTION. 
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less  open  space  to  enjoy.  There  is  more  noise,  more  air 
and  water  pollution  to  detract  from  the  quality  of  life. 
At  the  same  time,  however,  more  products  are  manufactured 
at  a  lower  cost  as  a  result  of  these  urban  concen¬ 
trations  . 

5.  Urban  Centers 

The  major  urban  centers  located  within  the  19  county  area 
are  Akron  in  Summit  County  and  Canton  in  Stark  County. 
Both  are  in  the  Northeast  section  of  the  area.  Their 
centers  are  within  25  miles  of  each  other  and  the 
peripheral  built-up  areas  about  10  miles  apart.  The 
area  between  them  is  characterized  by  many  small  built-up 
zones  of  10  or  more  residences  affecting  approximately  20 
acres . 

Both  are  industrial  centers  closely  linked  to  the  Youngs- 
town-Warren  and  the  Cleveland  Standard  Metropolitan  Stati¬ 
stical  Area.  The  City  of  Canton  had  a  population  of 
113,631  and  an  area  of  14.3  square  miles  in  1960.  It  had 
decreased  to  110,053  by  1970.  In  1960  Akron  had  290,351 
people  and  an  area  of  53.9  square  miles.  Its  population 
decreased  to  275,425  by  1970.  In  1960,  the  median  family 
income  was  $5,726  for  Canton  and  $6,466  for  Akron. 

In  1960,  Canton  had  a  manufacturing  employment  of  18,070 
and  a  total  employment  force  of  41,640.  Akron  had  48,359 
employed  in  manufacturing  and  a  total  employment  force  of 
109,936. 

The  Akron  SMSA  which  includes  all  of  Summit  and  Portage 
Counties  had  a  population  of  513,569  in  1960.  By  1970,  it 
had  increased  by  32  percent  to  679,239.  The  Canton  SMSA 
(including  all  of  Stark  County)  population  was  340,345  in 
1960,  and  by  1970  had  increased  nine  percent  to  372,210. 
Median  family  income  in  1960  was  $6,161  for  the  Canton 
SMSA  and  $6,735  for  the  Akron  SMSA.  By  1970  these  had 
increased  to  $9,007  and  $9,213  respectively. 

The  Akron  SMSA  includes  Portage  County  which  is  not 
included  in  the  Muskingum  Study  Area.  Total  employment 
in  the  Akron  SMSA  in  1970  was  260,063,  a  7.5  percent 
increase  over  1960.  Slightly  less  than  one  percent  of  the 
employment  was  in  farming  and  forestry,  and  almost  40 
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percent  was  in  manufacturing.  Employment  in  the  two- 
county  Akron  SMSA  is  equivalent  to  about  38  percent  of 
the  total  MREA  employment. 

The  Canton  SMSA  includes  only  Stark  County.  In  1960  its 
total  employment  was  120,895,  and  by  1970  had  increased 
to  141,260. 

6.  Land  Use 

Land  available  for  agriculture  in  the  MREA  was  considered 
to  be  the  acreage  shown  in  the  1967  Conservation  Needs 
Inventory  for  cropland  and  pasture  (Table  3-9  and  3-10). 
Total  cropland  and  pasture  land  was  3,115,701  acres  in 
1966  with  about  2  million  in  cropland  and  1  million  in 
pasture  land. 

The  northern  and  western  portions  of  the  study  area  have 
larger  percentages  of  cropland  than  do  the  southern  and 
eastern  portions.  There  is  a  considerable  amount  of 
flat  cornbelt  land  in  the  western  counties.  Much  of  the 
topography  in  the  southern  and  eastern  counties  is  steep 
sloping  and  not  well  suited  to  row  cropping.  Much  of  that 
area  is  in  forests  and  pastures.  Figure  3-3  shows  the 
portion  in  each  land  use  according  to  the  1967  Conserva¬ 
tion  Needs  Inventory. 

Figure  3-4  shows  crop  and  pasture  land  available  in  1980 
in  each  Soil  Resource  Group  (SRG)  after  reducing  it  for 
projected  urban  land  conversions.  Each  column  indicates 
the  approximate  acreage  represented  by  the  typical  land 
capability  unit  shown  at  the  bottom  (e.g.,  the  land 
capability  unit  representative  of  SRG  19  is  LCU  2W608). 
The  columns  also  indicate  amount  of  wet  land  in  each  SRG. 

Forest  land  use  is  34.3  percent  or  about  2.0  million 
acres  in  the  MREA.  Of  this ,  77  percent  is  commercial 
forest  found  in  Subareas  III  and  IV  with  43.6  and  40.5 
percent  respectively  (Table  3-10).  The  largest  classifi¬ 
cation  of  forest  land  is  "seedlings  and  saplings"  com¬ 
prising  52  percent  of  the  forested  land.  Saw  timber  is 
second  at  25  percent  with  poletimber  comprising  10 
percent  of  the  total.  Table  3-11  shows  forest  acreage  by 
SRG  and  the  production  pote  tial  of  each  SRG  under  no 
management  and  good  management  headings. 
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TABLE  3-9A 


Projected  Major  Land  Use  by  Subarea 
Muskingum  River  Economic  Area 


Subarea 

Muskingum  R. 

Economic 

Land  Use 

1 

2 

3 

4 

Area 

Year  1980 
Cropland 

Pasture 

531,905 

91,943 

668,443 

224,350 

420,287 

273,503 

380,050 

454,003 

2,000,685 

1,043,799 

Total  Ag.  Land 

623,843 

892,793 

693,790 

834,053 

3,044,484 

Forest  — / 

Urban 

Other 

195,592 

321,799 

116,272 

274,648 

121,407 

76,592 

643,349 

79,639 

77,602 

951,565 

103,682 

66,785 

2,065,154 

626,527 

337,251 

Total  Land  Area 

1,257,511 

1,365,440 

1,494,380 

1,956,805 

6,073,416 

Year  2000 
Cropland 

Pasture 

Total  Ag.  Land 

475,170 

86,073 

561,243 

646,829 

218,920 

865,749 

404,540 

277,284 

681,824 

370,212 

447,809 

813,021 

1,896,751 

1,030,086 

2,926,837 

Forest 

Urban 

Other 

177,942 

416,801 

101,525 

268,332 

157,199 

74,160 

637,955 

98,599 

76,002 

954,152 

118,180 

65,732 

2,038,381 

790,779 

317,419 

Total  Land  Area 

1,257,511 

1,365,440 

1,494,380 

1,956,085 

6,073,416 

Year  2020 
Cropland 

Pasture 

399,750 

77,857 

615,771 

211,174 

386,397 

280,026 

359,558 

440,825 

1,761,476 

1,009,882 

Total  Ag.  Land 

477,607 

326,945 

666,423 

800,383 

2,771,358 

Forest 

Urban 

Other 

153,650 

544,200 

82,054 

259,301 

208,500 

70,694 

630,510 

123,196 

74,251 

955,848 

135,297 

64,557 

1,999,309 

1,011,193 

291,556 

Total  Land  Area 

1,257,511 

1,365,440 

1,494,380 

1,956,085 

6,073,416 

1/  Includes  Federal  forest  land  based  on  1969  holdings. 
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Table  3-11 

Forest  Acreage  by  SRG  and  Production  Potential 
Under  No  Management  and  With  Management 
Muskingum  River  Economic  Area 


No  Management  Good  Management 

Total  Total 


SRG 

Acres 

Per 

Group 

MAI 

BF/A 

Increment 

In  Basin 

M.B.F. 3/ 

Site 

Index 

maii_/ 

bf/a 

Increment 
In  Basin 
M.B.F. 4/ 

1 

58,955 

346 

20,398 

85 

508 

29,949 

2 

5,707 

309 

1,763 

80 

454 

2,591 

3 

36,135 

346 

12,503 

85 

508 

18,357 

4 

5 ,61  8 

309 

1,736 

80 

454 

2,551 

5 

3,753 

309 

1,160 

80 

454 

1,704 

6 

32,334 

309 

9 , 991 

80 

454 

14,680 

7 

73,991 

239 

17,684 

70 

351 

25,971 

8 

57,565 

309 

17,788 

80 

454 

26,135 

9 

3,075 

0 

— 

— 

- 

— 

10 

19,020 

239 

4,546 

70 

351 

6 , 676 

11 

8,109 

239 

1,938 

70 

351 

2,846 

12 

47,413 

239 

11,332 

70 

351 

1 6 , 642 

13 

13,479 

239 

3,221 

70 

351 

4,731 

14 

26,994 

239 

6,452 

70 

351 

9,475 

15 

24,153 

239 

5,773 

70 

351 

8,478 

1 6 

25,795 

309 

7,971 

80 

454 

11,711 

17 

9,424 

309 

2,912 

80 

454 

4,278 

18 

25,935 

309 

8,014 

80 

454 

11,774 

19 

13,959 

309 

4,313 

80 

454 

6,337 

20 

97,794 

309 

30,218 

80 

454 

44,398 

21 

382,331 

239 

91,377 

70 

351 

134,198 

22 

738,605 

239 

176,527 

70 

351 

259,250 

23 

255,230 

239 

61,000 

70 

351 

89,586 

24 

74,304 

DG- 

— 

— 

- 

— 

25 

44,643 

346 

15,446 

85 

508 

22,679 

TOTAL 

2,084,320 

— 

514,063 

— 

— 

754,997 

1/  Mean  annual  increment  (MAl)  is  based  on  80-year  stands  thinned 
every  10  years  to  age  60.  Average  Basin  production  is  247  BF/A 
year  "without  good  management"  and  362  BF/A/yr.  with  "good  man¬ 
agement."  A  47  percent  increase  was  assumed  with  good  management 
by  2020. 

2/  BF/A  -  Board  feet  per  acre. 

3/  M.B.F.  -  1000  board  feet. 

4/  Annual  increment  of  growth  possible  by  2020  with  good  management 
on  all  acreage. 
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Figure  3-3 


MAJOR  LAND  USE  IN  THE  MUSKINGUM  RIVE 

1 966  (19  counties) 


PERCENT 


USE 


5.8 

8.6 

34.3 

17.3 

34.0 


Water 

Other 

Urban 


Forest 


Pasture 


Cropland 


Total  geographic  area:  6,122.880  acres  or  9,567 


*  Water  not  included  in  percentage  computations 
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SOIL  RESOURCE  GROUP 


Stripmining  is  an  important  use  of  land  in  16  MREA 
counties.  Acreage  is  projected  to  increase  from  160,641 
in  1966  to  about  226,000,  318,000  and  410,000  in  1980, 
2000,  and  2020  respectively  (Table  3-12  and  Figure  3-5). 
All  of  these  acreages  are  assumed  to  be  reclaimed 
as  either  forest  or  pasture.  In  14  counties  25  percent 
is  assumed  to  be  reclaimed  as  pasture  and  75  percent  as 
forest.  In  Harrison  and  Wayne  counties,  50  percent  are 
expected  to  go  into  each  use.  Table  3-12  shows  by 
subareas  the  acreage  expected  to  change  from  crop  and 
pasture  to  stripmining  by  subareas.  A  transfer  from 
agriculture  to  forest  through  the  reclamation  processes 
is  implied. 

Urbanization  is  another  category  expected  to  take  a 
significant  portion  of  the  agricultural  land  out  of 
production  (Table  3-12).  Urban  projections  are  assumed  to 
cover  all  nonagricultural  uses  other  than  stripmining, 
e.g.,  highways  and  airports.  Total  land  expected  to 
change  from  rural  to  urban  is  about  627,000,  791,000  and 
1,011,000  acres  by  1980,  2000,  and  2020  respectively. 
Percentage  of  land  in  urban  use  is  expected  to  increase 
from  8.6  to  16.6  between  1966  and  2020.  The  largest  is 
expected  to  occur  in  Subarea  1  which  is  estimated  to  lose 
about  66,000,  161,000,  and  289,000  acres  by  1980,  2000, 
and  2020  respectively.  Each  Soil  Resource  Group  is 
assumed  to  lose  land  to  urban  use  in  the  same  proportion 
as  it  is  now  affected  by  urban  and  built  up  areas.  The 
acreage  supplied  in  each  SRG  comes  from  the  four  land  use 
categories  in  the  same  proportion  that  each  category 
comprises  the  total  SRG. 

7.  Transportation 

Transportation  facilities  affect  cost  of  moving  raw 
materials,  finished  products,  workers,  and  tourists. 
Without  good  facilities  a  producing  center  is  at  a 
disadvantage  compared  to  competing  producing  centers 
which  do  have  good  facilities.  The  availability  of 
interstate  highways,  rail  lines,  or  barge  facilities  will 
play  a  significant  role  in  development  of  new  producing 
centers  and  in  the  ability  of  existing  centers  to 
maintain  a  competitive  position  in  their  major  indus¬ 
tries  . 
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SUBAREA  4  SUBAREA  3  SUBAREA 


Figure  3-5 


STRIPMINING  ACREAGE 
MUSKINGUM  RIVER  ECONOMIC  AREA 
1967  AND  PROJECTED  1/ 


1967 

1980 

2000 

2020 


l  I  I  I  I _ I _ I _ I _ I _ I _ I _ 1 _ I 

0  20  40  60  80  100  120  140  160  180  200  220  240 

(1000  ACRES) 

1/  SUBAREA  2  HAD  NO  STRIPMINING 


Three  of  the  four  interstate  highways  that  cross  parts  of 
the  MREA  area  provide  direct  access  to  the  Cleveland- 
Akron-Youngstown  complex  (Map  3-8).  Eleven  Federal  high¬ 
ways  and  128  State  routes  cover  the  area  to  supplement 
the  Interstate  System.  Counties  not  having  access  to 
Interstate  highways  include  Coshocton,  Knox,  Holmes, 
Morgan,  Harrison,  and  Carroll.  Many  of  the  more  heavily 
populated  areas  of  these  counties  are  served  by  four 
lanes  expressways,  however. 

Four  of  the  six  railroads  serving  the  area  have  main 
east- west  routes  between  Cincinnati,  Chicago  and  St.  Louis 
on  the  west,  and  Buffalo  and  Pittsburgh  on  the  east. 
Many  branch  lines  reach  into  every  MREA  county  (Map  3-8). 

Every  county  in  MREA  now  has  or  has  planned  an  airport 
with  a  runway  of  at  least  3,000  feet  length  (Map  3-8).  At 
the  present  time  Akron  in  Summit  County  and  Mansfield  in 
Richland  County  are  the  only  cities  served  by  major 
airlines . 

Counties  which  have  an  abundance  of  good  industrial  sites 
along  the  Ohio  River  in  addition  to  good  rail  and  highway 
transportation  are  likely  to  obtain  a  large  share  of  new 
industry  in  the  future.  Washington  County,  for  example, 
has  direct  access  to  barge  transportation  which  gives  it 
an  advantage  for  shipping  heavy  goods  at  low  transpor¬ 
tation  costs.  Agricultural  production  may  decline  in 
counties  experiencing  rapid  industrial  growth  due  to  the 
increase  in  off-farm  job  opportunities.  This  is  most 
probable  where  topography  and  soils  limit  agricultural 
capability. 


C .  Agriculture  and  Related  Economic  Activity 

Historical  and  projected  crop  and  livestock  production  is 
reported  in  this  section  for  the  19  counties  of  the  MREA. 
Projections  of  both  crop  and  livestock  production  for  the 
MREA  Region  are  derived  from  a  nationally  consistent  set 
of  agricultural  projections.  These  projections  were  pre¬ 
pared  by  the  Economic  Research  Service  in  1967  and  are 
based  on  Series  C  population  projections.  4/  National 

4/  See  Preliminary  Projections  of  Economic  Activity  in 
the  Agricultural  Forestry  and  Related  Economic  Sectors 
of  the  United  States  and  its  Water  Resource  Regions 
1980,  2000,  and  2020.  Page  iii. 
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requirements  for  both  domestic  and  export  purposes  of 
food  and  fiber  production  were  allocated  to  major  river 
basins  on  the  basis  of  past  production  patterns. 

Data  were  not  adequate  to  allow  allocations  which  would 
anticipate  long  term  shifts  in  comparative  advantage 
among  the  producing  areas.  Allocations  of  the  Ohio  River 
Basin  projections  were  made  to  the  MREA  Region  on  the 
basis  of  historical  shares  of  production.  The  share  of 
commodities  produced  historically  by  MREA  were  computed 
for  1954,  1959,  and  1964.  Giving  consideration  to  the 

trend  during  these  years  a  percentage  share  for  1980, 
2000,  and  2020  was  selected  and  applied  to  the  Ohio 

River  Basin  projection.  The  result  is  assumed  to  be  a 

projected  normal  production  level  consistent  with  national 
analysis  and  suitable  for  comparison  of  this  study 
with  similar  studies  in  other  regions.  This  projected 
level  of  demand  should  not  necessarily  be  taken  as  a 

prediction  of  future  production  in  the  region  nor  as  a 
production  goal. 

Given  this  assumed  production  (or  demand  level)  and  the 
agricultural  resources  as  measured  by  the  1967  Conser¬ 
vation  Needs  Inventory  for  Ohio,  a  linear  programming 
model  was  used  to  allocate  production  among  the  MREA 

soils  in  the  least  cost  pattern  for  the  projection  years 
1980,  2000,  2020.  The  model  utilized  producing  activi¬ 
ties  for  25  soil  resource  groups  which  were  based  on 
differences  in  yields  and  costs  of  production. 

1.  Major  Crops:  Acreage,  Production  and  Value 

Corn  for  grain  has  historically  been  the  major  income 
producing  crop  grown  in  MREA  (Table  3-13).  Almost  60 
percent  of  the  corn  is  produced  in  the  northern  and 
western  counties  (Subarea  I  and  2)  of  the  MREA.  Hay  is 
the  largest  land  using  crop  with  almost  500,000  acres 
devoted  to  hay  in  1964.  It  is  well  distributed  through¬ 
out  the  MREA  Region.  The  trend  has  been  toward  more 
alfalfa  and  less  clover-timothy  and  other  types  of  hay, 
according  to  the  Census  of  Agriculture.  Other  major 
crops  include  soybeans,  oats,  silage,  and  pasture. 

Value  of  all  crops  based  on  1964  prices  was  projected  to 
rise  from  94,688,000  dollars  in  1964  to  196,940,000  in 
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Corn  is  the  major  crop  in  the  basin. 


The  dairy  industry  is  the  largest  source  of  farm  income  in  the  basin. 
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All  Permanent  Acres  906  786  633  616  644 

Pasture  Bushels  906  943  994  1,151  1,272 

Dollars  18,120  18,860  19,880  23,010  25,444 


TABLE  3-13  Cont’d.  Sheet 
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2020  (Table  3-13).  This  value  includes  all  pasture 
valued  at  dry  hay  prices  as  well  as  all  other  products 
produced  on  the  farm.  It  is  higher  than  the  value 
reported  by  the  Census  because  the  Census  reports  only 
the  value  of  crops  sold  off  the  farm. 

Feed  grains  produced  in  MREA  are  expected  to  be  more  than 
adequate  for  livestock  produced  in  the  region.  There 
may  be  as  much  as  10  million  bushels  of  corn  for  export 
outside  MREA  in  1980  unless  cattle  and  hog  feeding 
expands  significantly  in  the  area. 

2.  Major  Livestock  Enterprises 

The  value  of  all  livestock  products  in  the  MREA  is 
projected  to  rise  from  124,140,000  dollars  in  1964  to 
309,981,000  dollars  in  2020  (Table  3-14).  Sale  of  milk 
products  is  the  largest  single  component  of  this  total. 
Almost  40  percent  of  the  milk  will  be  produced  in  Subarea 
1,  i.e.,  the  northern  counties  near  the  large  population 
centers.  Beef  and  veal  production  is  the  second  most 
important  livestock  product.  This  product  is  fairly  well 
distributed  throughout  the  MREA  Region  but  most  feeding 
is  done  in  the  northern  and  western  counties  where  the 
bulk  of  the  feed  grain  is  produced. 

3.  Agricultural  Employment 

The  number  of  people  in  the  rural  farm  work  force  is 
projected  to  decline  from  31,418  in  1964  to  11,221  in 
2020  if  the  historical  share  of  projected  demands  is 
produced  in  the  MREA  (Table  3-15).  The  decline  is 
expected  to  proceed  rapidly  until  the  period  1980  to  2000 
and  level  off  after  2000.  Between  1964  and  1980  the 
rural  farm  work  force  will  decrease  by  almost  50  percent. 
Between  2000  and  2020  the  decline  may  be  as  small 
as  five  percent.  Workers  in  the  northern  and  western 
parts  of  the  MREA  are  more  fully  employed  in  agriculture 
than  are  workers  in  the  southern  part . 

4.  Rural  Farm  Income 

Value  of  all  farm  commodities  produced  in  MREA  is 
projected  to  increase  from  238,102,000  dollars  in  1969  to 
about  534  million  dollars  in  2020  (Table  3-16) .  Cash 
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3/  A  constant  8  percent  of  farm  production  expenses  is  assumed  to  be  paid  to  hired  labor  in  the  target 
years. 


receipts  from  farm  marketings  are  projected  to  rise  from 
186,715,000  dollars  in  1969  to  over  437,000,000  dollars 
in  2020. 

With  no  allowance  for  future  government  payments,  net 
income  to  farm  operators  will  rise  from  48,546,000 
dollars  in  1969  to  over  107,540,000  dollars  in  2020. 
Income  to  hired  farm  workers  from  farm  employment  will 
rise  from  about  13,055,000  dollars  in  1969  to  about 
30,566,000  dollars  in  2020.  Thus  income  to  both  farm 
operators  and  hired  workers  is  projected  to  increase  from 
61,601,000  dollars  in  1969  to  approximately  138,106,000 
dollars  in  2020. 

5.  Agriculturally  Related  Employment  and  Income 

Industries  closely  related  to  agriculture  include  those 
supplying  inputs  to  farmers  and  those  purchasing  farm 
products  for  processing  or  storage.  Input  suppliers 
include  agricultural  credit  institutions,  farm  equipment 
dealers,  oil  and  gas  distributors,  fertilizer  and  chem¬ 
ical  dealers,  feed  processors  and  distributors,  various 
repair  and  maintenance  services,  and  hardware  stores. 
Processors  include  vegetable  canning,  fruit  canning  and 
storage,  feed  milling  companies,  and  meat  packing  plants. 

Some  businesses  are  more  dependent  on  agricultural  pro¬ 
duction  than  others  according  to  their  location  and 
diversification  in  product  lines.  Some  are  entirely 
dependent  on  agriculture  and  will  increase  or  decrease 
their  number  of  employees  as  the  demand  for  agricultural 
production  from  the  MREA  region  influences  their  sales 
potential.  Thus,  if  agricultural  production  increases  as 
a  result  of  water  and  land  development  related  businesses 
will  increase  their  output  and  employment  according  to 
their  dependence  on  agricultural  output.  The  multiplier 
effect  of  a  change  in  agricultural  production  will  depend 
on  the  portion  of  these  related  businesses  located  within 
the  MREA  region  and  the  portion  of  inputs  (outputs) 
which  must  be  imported  (exported). 

Total  value  of  fertilizer  input  in  1980  will  amount  to 
almost  23  million  dollars  (Table  3-17).  Seed  and 
chemicals  bring  the  total  to  33  million;  and  fuel,  oil, 
and  equipment  raise  it  to  about  53  million.  Labor  costs 
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TABLE  3-17 


Cost  of  Selected  Inputs  to  Crop  Production, 


Muskingum  River  Economic  Area, 

1980 

Area 

1000  Dollars 

Southeast  Ohio 


Nitrogen 

Phosphorus 

Potassium 

13,000 

5,000 

5,000 

Total  Fertilizer  Cost 

23,000 

Seed 

5,000 

Chemicals 

3,400 

Fuel,  Oil  and  Equipment 

21,000 

Total  Non-Labor  Cost 

52,500 

Total  Labor  Cost 

13,000 

Total  Cost 

65,500 
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add  another  13  million  bringing  the  total  cost  of  crop 
production  projected  for  the  MREA  in  1980  to  about  65 
million  dollars. 

Out  of  each  dollar  of  crop  sales,  farmers  pay  a  portion 
to  their  input  suppliers,  a  portion  to  hired  labor,  and 
retain  a  sizeable  portion  for  return  to  capital  and  their 
own  labor.  If  all  input  suppliers  in  the  Southeast  and 
Northeast  areas  of  Ohio  (including  Cleveland) are  included 
the  portion  paid  to  each  kind  of  industry  is  similar 
to  the  averages  for  the  U.S.  (Table  3-18).  The  percent¬ 
ages  in  Table  3-18  are  those  for  the  U.S.  Economy.  They 
are  only  approximate  for  the  Eastern  Ohio  Region  since 
Eastern  Ohio  may  not  contain  all  the  industries  from 
which  the  crop  producers  purchase  inputs.  To  the  extent 
that  some  inputs  are  imported  from  outside  the  MREA  some 
of  the  percentages  would  be  lower  than  those  shown. 
If  data  for  an  input— output  model  of  the  19  county  area 
could  be  obtained,  a  table  such  as  3-18  could  be  compiled 
which  would  include  an  imports  category.  The  column 
of  percentages  would  be  lower  and  the  differences  between 
the  U.S.  percentage  and  the  19  county  percentage  would  be 
summed  and  shown  as  a  percentage  of  total  sales  paid  for 
imports . 

The  estimated  multiplier  for  total  output  of  the  crop 
producing  sector  of  the  19  county  economy  was  about  1.6 
in  1970  compared  to  about  1.9  for  the  entire  U.S. 
economy.  The  total  output  of  the  crop  sector  is  projected 
to  increase  from  96,219,000  dollars  in  1969  to  135 , 615 ,000 
in  1980.  Assuming  the  multiplier  for  crop  output  will 
still  be  on  the  order  of  at  least  1.5  in  1980,  the  total 
sales  generated  in  19  county  economy  due  to  crop  output 
will  be  about  204,000,000  in  1980  compared  to  about 
144,000,000  in  1969.  Thus,  between  1969  and  1980,  the 
nonfarm  economy  which  is  related  to  the  farm  economy  is 
likely  to  experience  an  increase  in  sales  of  about 
60,000,000  dollars. 

About  50  percent  of  the  sales  of  the  U.S.  crops  sector  is 
value  added_5/  according  to  the  1967  U.S.  input-output 

5/  See  Survey  of  Current  Business,  February  1974,  pp.  24- 
56.  Value  added  consists  of  employee  compensation,  pro¬ 
prietors  income,  rental  income,  corporate  profits,  net 
interest,  business  transfer  payments,  indirect  business 
taxes,  current  surplus  of  government  enterprises  less 
subsides,  and  capital  consumption  allowances. 
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TABLE  3-18 


Industry  Sectors  Supplying  One  Percent  or 
More  of  the  Total  Purchases  by  the  Food,  Feed  Grains, 
and  Grass  Seeds  Sector  of  U.S.  Econony  1/ 


Percent  of  Total  Gross  Outlay 
Paid  to  Indicated  Sectors  by 
the  Food,  Feed  Grains,  and 


Supplying  Industry_ Grass  Seed  Sector 

Dairy  Farm  Products  1.6 

Meat  Animals  and  Misc.  Livestock  Products  5.2 

Food,  Feed  Grains  and  Grass  Seed  3.1 

Agricultural,  Forestry  and  Fishery  Services  2.7 

Maintenance  and  Repair  Construction,  all  other  1.5 

Industrial  Inorganic  and  Organic  Chemicals  1.7 

Petroleum  Refining  and  Related  Products  4.4 

Farm  Machinery  1 . 2 

Wholesale  Trade  1 . 9 

Retail  Trade  1 . 3 

Real  Estate  8 . 6 

Miscellaneous  Business  Services  3.9 

Value  Added?/  51.4 

TOTAL_ 88.5?/ 

1/  Based  on  Input-Output  Sample  Surveys  made  by  the  Department  of 


Corrmerce  in  1963.  See  Input-Output  Structure  of  the  U.S.  Economy: 
1963,  Vol.  2,  Published  in  1969  by  the  Department  of  Commerce, 
Office  of  Business  Economics. 

2/  Value  added  includes  wages ,  profits,  rents,  interest  taxes,  trans¬ 
fers  and  depreciation. 

3/  The  remaining  11.5  percent  was  supplied  by  industries  supplying 
less  than  one  percent  of  total  purchases. 


3-37 


model.  Only  eight  percent  of  total  sales  was  employee 
compensation  while  38  percent  was  return  to  capital 
investment  and  the  other  three  percent  was  indirect 
business  taxes. 


•D*  Outdoor  Recreation  and  Related  Economic  Activity 


Recreational  activities  such  as  camping,  fishing,  or 
picnicking,  are  sources  of  income  to  some  farmers  in  the 
MREA.  In  1969,  113  farms  reported  $199,841  income 
related  to  recreation  activities  (Table  3-19). 6/  This  is 
about  one-half  of  one  percent  of  the  total  number  of 
farms.  The  number  of  farms  participating  in  recreational 
activities  is  quite  small,  but  the  average  income  from 
this  source  is  over  $1700  per  year  per  reporting  farm. 


Other  businesses  affected  by  recreational  activities 
include  motels,  service  stations,  food  establishments, 
and  marinas.  The  multiplier  effect  of  recreation  income 
is  usually  not  large,  however.  Direct  income  to  busi¬ 
nesses  selling  recreational  services  directly  to  con¬ 
sumers  constitutes  the  largest  portion  of  recreational 
income  at  the  county  level.  The  people  benefiting  most 
j_rom  recreational  sales  are  those  selling  services 

directly.  The  multiplier  for  recreational  sales  is  probably 
less  than  1.5  for  most  counties  and  may  be  only  around  2 
for  an  area  as  large  as  the  MREA.  A  study  of  Walworth 
County,  Wisconsin  revealed  a  recreation  sales  multiplier 
of  about  1.6.2/  Most  goods  purchased  by  recreationists 
probably  are  manufactured  outside  the  area  where  the 
purchase  was  made .8/ 


Even  with  low  multipliers  recreation  should  not  be 
ignored  as  a  potential  source  of  income  in  Southeast 
Ohio.  The  terrain  in  the  southern  portion  (Subarea  4)  of 


j6/  1969  Census  of  Agriculture.  ~ 

7_/  Robert  Kalter,  Estimating  Local  Secondary  Impacts  of 
Water  based  recreation  using  Interindustry  Analysis, 

Univerity  of  Wisconsin  Water  Resources  Center,  Report 

2  • 

8/  Marion  Clawson  and  Jack  Knetsch,  Economics  of  Outdoor 
Recreation,  John  Hopkins  press,  1966,  p.  288. 


3-38 


TABLE  3-19 


Number  of  Farms  Participating  and  Income  Reported 
From  Farm  Based  Outdoor  Recreation  Enterprises 
in  Southeast  Ohio,  1969  1/ 


Subarea 

County 

No. 

Farms 

Reporting 

Dollars  Income 
From  Recreational 
Services 

No. 

Farms 

I 

Medina 

13 

25,445 

1,288 

Stark 

10 

9,065 

1,552 

Summit 

2 

9,080 

315 

Wayne 

15 

10,739 

2,051 

TOTAL 

40 

54,329 

5,206 

II 

Ashland 

5 

15,003 

1,476 

Knox 

6 

4,343 

1,596 

Licking 

3 

3,756 

1,944 

Richland 

6 

11,991 

1,475 

TOTAL 

20 

35,093 

6,491 

III 

Carroll 

10 

46,515 

878 

Coshocton 

8 

27,134 

1,171 

Harrison 

— 

— 

602 

Holmes 

7 

2,658 

1,537 

Tuscarawas 

10 

24,041 

1,287 

TOTAL 

35 

100,348 

5,475 

IV 

Guernsey 

1 

80 

1,062 

Morgan 

— 

— 

714 

Muskingum 

9 

3,180 

1,291 

Noble 

3 

1,260 

722 

Perry 

2 

4,351 

£12 

Washington 

3 

1,200 

1,196 

TOTAL 

18 

10,071 

5,797 

MRB  Total 

113 

199,841 

22,969 

Source:  Census  of  Agriculture,  1969. 
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Employment  in  forest-related  industries  in  approximately  two  percent  of  total  basin  employ- 
ment. 


The  physical  characteristics  of  the  basin  provide  a  significant  source  of  recreational 
enjoyment  for  residents  throughout  the  state. 


the  MREA  is  better  suited  for  many  recreational  activ¬ 
ities  than  those  areas  of  the  state  which  are  level  or 
flat.  Also  there  are  fewer  competing  uses  for  land. 
Agricultural  land  prices  are  lower  in  these  areas  because 
much  of  the  land  is  rolling  to  hilly  and  better  suited  to 
pasture  or  woods  than  to  intensive  agricultural  produc¬ 
tion  . 

State  parks  located  in  the  MREA  as  of  1967  are  shorn  in 
Table  3-20,  on  the  following  page. 

E.  Forest  Resources  and  Related  Economic  Activity 

1.  Extent  and  Nature  of  the  Resource 

Of  the  six  million  acres  in  the  MREA,  about  2.08  million 
acres  or  34  percent  is  forest  land  (Map  3-9).  Ninety-nine 
percent  of  this  area  is  classified  as  commercial  forest 
land  (see  Table  3-21).  This  is  forest  land  capable  of 
producing  crops  of  saleable  wood.  The  remaining  one 
percent  is  classified  as  non- commercial  forest  land  which 
has  been  withdrawn  from  timber  utilization  through  stat¬ 
ute,  ordinance,  or  administrative  regulation.  These  lat¬ 
ter  forest  lands,  while  not  supplying  forest  products 
contribute  to  other  resources  such  as  wildlife  habitat, 
watershed  protection,  and  recreational  use. 

Approximately  77  percent  of  the  commercial  forest  land  is 
found  in  Economic  Subareas  III  and  IV.  These  commercial 
forest  lands  provide  industrial  wood  products  and  con¬ 
tribute  to  the  water,  recreation,  and  fish  and  wildlife 
resources  of  the  Basin.  The  extent  to  which  these  forest 
lands  can  supply  sufficient  resources  will  be  influenced 
by  land  area,  degree  of  stocking,  composition  of  stand 
sizes,  owership  pattern  and  future  forest  management 
programs.  The  availability  of  timber  depends  greatly 
on  the  management  decisions  of  private  and  public  owners 
of  forests. 

Approximately  96  percent  of  the  forested  area  is  occupied 
by  hardwood  types  (Table  3-22).  The  balance  is  in  pine 
and  other  softwood  types. 
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Table  3-20 

State  Parks  in  MREA  by  County,  1967 


State  Park 

County 

Total  Area 

Water  Area 

Mohican 

Ashland 

1,151 

Salt  Fork 

Guernsey 

19,711 

_  _ 

Muskingum  River 

Morgan,  Musk. 

’  5 

Parkway 

and  Wash. 

116 

—  —  — 

Blue  Rock 

Muskingum 

337 

15 

Dillon  Reservoir 

Muskingum 

6,675 

1,330 

Wolf  Run 

Noble 

1,166 

220 

Portage  Lakes 

Summit 

2,4^3 

2,150 

MREA  Totals 

31,599 

3,715 

State  Totals 

125,172 

50,568 

MREA  as  Percent 

of  State 

25.2% 

7 . 3% 

Source:  State  of  Ohio  Statistical  Abstract,  1969,  p.  158. 


Table  3-21 

Commercial  and  Non-Commercial  Forest  Land  by  Subarea 
Muskingum  River  Economic  Area 


Economic  Commercial  Non-Commercial  Percent  Commer- 
Subarea  Forest  Forest  cial  Forest 


I 

205,588 

2,627 

II 

276,482 

434 

III 

648,000 

2,900 

IV 

933,589 

14,700 

98.7 

99.8 
99.6 
98.4 


TOTAL  2,073,659  20,661 


99.0 
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U.  S.  DEPARTMENT  OF  AGRICULTURE 


MAP  3-9 
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Ninety-four  percent  of  the  commercial  forest  land  is 
owned  by  farmers  and  private  land  owners.  Approximately 
one  percent  is  industrially  owned  and  five  percent  is 
public  ownership. 

2.  Utilization:  Kind,  Volume,  and  Value  of  Output 

Potential  wood  products  from  forest  land  are  classified 
two  ways,  growing  stock  and  sawtimber.  Growing  stock  is 
more  representative  of  the  whole  forest.  It  includes  all 
of  the  sawtimber  trees,  pulpwood  size  trees,  and  seed¬ 
lings  and  saplings.  Sawtimber  includes  only  the  portion 
of  the  forest  harvestable  to  sawlogs.  Growing  stock 
volume  is  expressed  in  cubic  feet  and  sawtimber  volume  in 
board  feet.  Table  3-23  gives  the  volume  of  growing 
stock  and  sawtimber  by  species  group  for  each  economic 
subarea . 

Between  1952  and  1966,  95  percent  of  the  sawtimber  cut  in 
the  MREA  was  hardwoods.  During  this  same  period,  saw¬ 
timber  cutting  declined  10  percent.  The  decrease  in 
sawtimber  cutting  was  due  to  lower  availability  of  high 
to  average  grade  hardwood  and  mortality  of  American  Elm 
from  Dutch  Elm  disease.  Although  63  percent  of  the 
growing  stock  volume  is  in  sawtimber  trees,  only  23 
percent  of  the  sawtimber  trees  are  19  inches  or  more 
in  diameter  and  two  percent  are  in  diameters  larger  than 
29  inches. 


Table  3-22 

Area  of  Commercial  Forest  Land  By  Type 
Muskingum  River  Economic  Area 


Type  of 

Wood 

Acres  By 

Type 

Percent 

Thousand  Acres 

Oak-Pine 

113.3 

7.2 

Oak-Hickory 

703.4 

44.6 

Other  Hardwoods 

418.8 

26.5 

Maple-Beech 

280.8 

17.8 

Softwoods 

61.7 

3.9 

TOTALS 

1,578.0 

100.0 
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Table  3-23 
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Volume  and  value  of  timber  products  cut  in  the  MREA  are 
shown  in  Table  3-24.  Total  output  of  timber  products  is 
projected  to  increase  from  14.5  million  cubic  feet  in 
1962  to  44  million  cubic  feet  by  2020.  Pulpwood  produc¬ 
tion  is  expected  to  increase  seven  times  and  nearly 
double  sawtimber  production.  Fuelwood  production  is  pro¬ 
jected  to  decline  over  40  percent  by  2020.  Total  value  of 
timber  products  will  increase  from  3.7  million  dollars  in 
1962  to  10  million  dollars  by  2020. 

Table  3-25  shows  the  added  value  of  timber  products 
manufactured  during  primary  processing  in  the  Basin. 

The  current  annual  growth  for  growing  stock  is  projected 
to  decline  from  39.7  million  cubic  feet  in  1967  to  32 
million  in  1980;  then  growth  is  expected  to  rise  slowly 
to  almost  45  million  cubic  feet  by  2020.  Ninety-seven 
percent  of  the  growth  is  expected  from  hardwood  trees  and 
three  percent  from  softwoods.  Projections  for  timber  cut, 
growth,  and  inventory  volumes  to  the  year  2020  are  shown 
in  Table  3-26. 

According  to  the  latest  (1969)  Forest  Survey  projections, 
removals  (cutting)  will  not  exceed  annual  growth  till 
almost  2000,  but  since  inventory  exceeds  removal  by  16 
times,  there  is  no  danger  of  a  timber  shortage  in  the 
Basin.  There  may  be  local  shortages  in  the  larger  sizes 
of  sawtimber,  but  good  management  could  allow  growth  to 
larger  sizes  before  cutting  occurs. 

3.  Employment  in  Forest  Related  Industries 

Employment  in  timber— based  industries  is  expected  lo 
increase  in  the  MREA  through  2020.  Total  employment  in 
forest  related  industries  for  1962  was  11,426.  This  was 
approximately  two  percent  of  the  total  MREA  employment. 
Total  labor  force  is  projected  to  increase  to  about 
16,500  in  1980  and  to  27 ,000  by  2020.  It  is  estimated 
that  forest  based  industries  will  employ  71  percent  of 
the  agriculture-forestry  workers  in  2020.  This  compares 
to  27  percent  in  1950.  Employment  in  timber-based  indus¬ 
tries  will  comprise  approximately  three  percent  of  the 
Basin  by  2020.  Pulp,  paper,  and  allied  products  industries 
accounts  for  60  percent  and  lumber  and  wood  products 
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Table  3-24 

Volume  and  Value  of  Timber  Products  Output,  1952,  1962, 
and  Projections  to  1980,  2000,  2020  1_/ 


Economic 

Subarea 

1952 

1962 

1980 

2000 

2020 

Sawlogs,  Veneer  Logs,  and  Miscellaneous  Industrial  Products2/ 

Volume 

-  Million  Cubic  Feet 

I 

.7 

.7 

9 

1.4 

1.5 

II 

.9 

.  8 

1.0 

1.5 

1.7 

III 

2.3 

2.1 

2.6 

4  0 

4'  5 

IV 

3.5 

3.1 

4.0 

6 . 1 

6 . 8 

Total 

7.4 

6.7 

8  5 

13.0 

14  5 

Value 

-  Thousand 

Dollars 

I 

228 

206 

262 

399 

447 

II 

256 

232 

294 

449 

503 

III 

673 

607 

771 

1,178 

1,320 

IV 

1,025 

926 

1*176 

1,796 

2,012 

Total 

2,182 

1,971 

2,503 

3,822 

4,282 

PULPW00D  -  Volume  -  Million  Cubic  Feet 

I 

Nqgl . 

0.4 

0.8 

1.8 

2  9 

II 

Negl . 

0.4 

0.9 

2.1 

3.2 

III 

0.2 

1.2 

2.4 

5.3 

8  4 

IV 

0.3 

1.8 

3.7 

8.1 

12.8 

Total 

0.5 

3.8 

7.8 

17.3 

27  3 

Value 

-  Thousand 

Dollars 

I 

11 

76 

155 

344 

541 

II 

12 

86 

174 

386 

609 

III 

32 

225 

457 

1,013 

1,597 

IV 

48 

344 

697 

1,544 

2,434 

Total 

103 

731 

1,483 

3,287 

5,181 

FUELW00D  -  Volume  -  Million  Cubic  Feet 

I 

0 . 6 

0.4 

0.3. 

0.3 

0.2 

II 

0.7 

0.5 

0.4 

0.3 

0.3 

III 

1.8 

1.2 

1.0 

0.9 

0.7 

IV 

2.7 

1.9 

1,5 

1.  3 

1.1 

Total 

5.8 

4.0 

3  2 

2.8 

2.3 

Value 

-  Thousand 

Dollars 

I 

145 

104 

80 

69 

57 

II 

163 

117 

91 

77 

64 

III 

427 

308 

238 

203 

168 

IV 

651 

469 

363 

309 

256 

Total 

1,386 

998 

772 

658 

545 

1/  As  of  January  1, 

1952,  and  January  1,  1962,  and  using  1962 

dollar  values. 

2/  Minor 

industrial 

products  include  cooperage  logs,  poles,  piling 

mine 

timbers,  posts,  boxbolt 

s,  etc. 
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Table  3-25 

Added  Value  of  Timber  Cut  In 
Muskingum  River  Economic  Are 
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1 J  Computed  at  25x  stumpage  value,  using  195B  dollar  values  for  future  values.  Added  value  means  the 
value  of  the  delivered  finished  products  manufactured  from  the  raw  material  listed  above. 
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GRAND  TOTAL  34,400  80,894  44,600  104,836 

1/  Computed  at  2fx  stumpage  value,  using  1958  dollar  values  for  future  values. 

Added  value  means  the  value  of  the  delivered  finished  products  manufactured  from 
the  raw  material  listed  above. 


Table  3-26 

Timber  Cut,  Growth,  and  Inventory  of 
all  Species  of  Growing  Stock  from  Commercial  Forest  Land, 
by  Economic  Subareas  in  1952  and  1967,  and 
Projections  to  1980,  2000,  and  2020 


Year 

Economic  Subareas 

I  II  III  IV 

Millions  of  Cubic  Feetl/ 

Totals 

Cut 

1.3 

1.4 

3.7 

5.7 

12.1 

1952 

Growth 

3.0 

3.4 

8.9 

13.6 

28.9 

Inventory 

93.2 

104.8 

274.9 

419.1 

892.0 

Cut 

1.5 

1.6 

4.3 

6.5 

13.9 

1967 

Growth 

4.2 

4.7 

12.2 

18.6 

39.7 

Inventory 

121.4 

136.5 

358.1 

545.8 

1161.8 

Cut 

2.0 

2.2 

5.9 

9.0 

19.1 

1980 

Growth 

3.3 

3.8 

9.9 

15.0 

32.0 

Inventory 

149.3 

167.9 

440.4 

671.4 

1429.0 

Cut 

3.6 

4.0 

10.6 

16.2 

34.4 

2000 

Growth 

4.0 

4.5 

11.9 

18.0 

38.4 

Inventory 

162.9 

183.2 

480.5 

732.4 

1559.0 

Cut 

4.7 

5.2 

13.7 

21.0 

44.6 

2020 

Growth 

4.7 

5.3 

13.8 

21.0 

44.8 

Inventory 

166.3 

186.9 

490.4 

747.4 

1591.0 

Note:  Growing  Stock  includes  sawtimber  and  poletimber. 

1/  Source:  Basic  Forest  Resource  Statistics  for  the  Ohio 

River  Basin,  1963,  with  revised  figures  for 
19-67  from  USFS  Forest  Survey. 
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industries  over  30  percent  of  total  employment.  It  is 
expected  to  continue  in  the  same  proportion  through  2020. 
Table  3-27  shows  a  breakdown  of  forest  related  employment 
by  economic  subareas. 

F.  Relationship  of  Economic  Development  and  Water  Resource 
Development 

Water  is  an  important  input  in  many  industrial  and 
agricultural  production  processes.  When  the  necessary 
quantity  and  quality  of  water  is  limited,  the  production 
of  goods  may  be  limited.  This  can  result  in  a  lower  level 
of  economic  activity  than  desired  by  the  local  people. 

Economic  development  in  the  Muskingum  Basin  has  not  been 
severely  hampered  by  water  shortages.  Many  industries 
have  developed  their  own  supplies  either  from  underground 
water  or  from  year  round  streams  above  ground.  The  Ohio 
Department  of  Natural  Resources,  Division  of  Water,  has 
prepared  a  summary  of  municipal  water  supply  facilities 
and  a  map  showing  principle  public  and  private  water  uses 
in  the  Basin. £/ 

Most  community  leaders  are  aware  of  the  importance  of 
water  in  attracting  industry  and  take  the  necessary  steps 
to  insure  that  water  is  not  a  constraint  on  their 
economic  development.  If  water  is  a  limiting  factor  and 
there  is  a  choice  as  to  the  type  of  industry  to  attract, 
decision  should  be  to  choose  the  industry  that  will  yield 
the  greatest  benefits  to  the  community  relative  to  its 
water  use.  The  considerations  are  complex  and  no  flat 
statement  can  be  made  as  to  the  type  of  industry  to 
encourage  when  water  is  limiting.  Community  leaders  must 
evaluate  the  Mtrade-offsn  in  terms  of  employment,  income 
and  environmental  effects  for  each  potential  industry. 


9/  See  ’’Water  Inventory  of  the  Muskingum  River  Basin,” 
State  of  Ohio,  Department  of  Natural  Resources,  Divi¬ 
sion  of  Water,  Report  No.  21,  p.  110. 
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Table  3-27 

Estimated  Employment,  by  Economic  Subareas, 
in  Timber-Based  Industries,  1952,  1962  with  Projections  to  1980  and  2020  1/ 
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Chapter  4 


WATER  AND  RELATED 
LAND  RESOURCE  PROBLEMS 


MUSKINGUM  RIVER  BASIN 


Chapter  4.  Water  and  Related  Land  Resource  Problems 


A.  Erosion  Damage  -  Sheet,  Gully,  Channel,  Scour  and  Wind 

B.  Sediment  Damage  -  Land,  Channels,  Reservoirs,  Water 

Supplies  and  Other  Property 

C.  Floodwater  Damage 

1.  Agriculture:  Crops,  Pasture,  Forests,  etc. 

2.  Nonagriculture:  Urban,  Transportation,  etc. 

D.  Impaired  Drainage 

E.  Water  Supply  Problems 

1.  Agricultural  Crops 

2.  Livestock  and  Rural  Domestic 

3.  Nonagricultural :  Municipal  and  Industrial,  Recreation, 

L . F .  Aug . ,  etc. 

F.  Pollution 

1.  Sources  and  Types 

2.  Effects:  Water  Supplies,  Fish  and  Wildlife,  Health, 

Stream  and  Flood  Plain  Use,  etc. 


Water  and  Related  Land  Resource  Problems 


Soil  and  water  management  problems  within  the  Basin  have 
been  recognized  for  several  decades.  Excess  surface 
runoff  with  accompanied  soil  erosion,  sedimentation,  and 
flooding  came  to  be  considered  intolerable.  Soil  and 
water  conservation  practices  were  developed  and  applied. 
Today  such  practices  as  contour  and  strip  farming, 
terraces,  diversions,  and  rotation  farming  are  accepted 
basin  wide  as  viable  solutions  to  many  of  the  water  and 
related  land  resource  problems.  In  association  with  the 
land  treatment  measures,  numerous  flood  retarding  reser¬ 
voirs  were  constructed  to  further  reduce  problems  created 
by  excess  runoffs.  Although  these  measures  have  had 
a  marked  effect  in  controlling  and  conserving  soil  and 
water,  much  remains  to  be  done  to  fully  utilize  and 
conserve  these  resources.  Man  demands,  and  will  continue 
to  require,  the  use  of  these  resources.  Problems  that  go 
into  the  future  unsolved  will  have  adverse  effects  on  the 
environment  and  on  the  quality  and  quantity  of  the 
resources.  Problems  requiring  corrective  measures  are 
discussed  below. 

A .  Erosion  Damage--Sheet ,  Gully,  Channel.  Scour,  and  Wind 

A  common  problem  relative  to  the  Major  Land  Resource 
Areas,  Map  4-1,  is  erosion.  Erosion  and  resultant  sedi¬ 
mentation  constitute  damage  problems  to  both  urban  prop¬ 
erties  and  the  land  resources.  Erosion  causes  the 
gradual  loss  of  soil  on  farmlands,  resulting  in  the 
irreplaceable  depletion  of  the  soil  resource.  Sediment  is 
a  product  of  erosion  and  represents  a  significant  damage 
to  flood  plain  lands,  reservoirs,  channels,  and  water 
quality.  Some  highly-erosive  soils  in  the  Basin  require 
extensive  conservation  techniques  for  economic  produc¬ 
tion.  If  poorly  managed,  lands  of  these  soil  types  are 
highly  susceptible  to  severe  sheet  and  gully  erosion. 
(See  Table  4-1) 

The  predominant  types  of  erosion  in  the  Muskingum  River 
Basin  are  sheet  and  rill,  gully,  flood  plain  scour, 
and  channel  erosion. 

Sheet  erosion  is  the  gradual  removal  of  the  soil, 
layer  by  layer,  by  overland  sheet  flow.  Sheet  erosion  is 


TABLE  4-1 


Characteristics  of  Major  Land  Resource  Areas* 

MLRA  111 


Eight  percent  of  total  area  of  Muskingum  River  Basin. 
Indiana  and  Ohio  Till  Plains 
Glacial  materials,  mostly  limestone 
Western  cash  grain  and  livestock  farming. 

MAJOR  SOIL  TYPES:  Crosby,  Brookston,  Miamian,  Blount, 
Pewamo ,  Morley,  and  Fox. 

SOILS  WITH  EROSION  HAZARDS  WHEN  CULTIVATED: 

Miamian  and  Morley. 

MLRA  124 


Forty-five  percent  of  total  area  of  Muskingum  River  Basin. 
Western  Allegheny  Plateau 
Residual  sandstone  and  shale  materials 
Southeast  pasture  and  woodland  hills 
MAJOR  SOILS  TYPES:  Muskingum,  Wellston,  Gilpin, 
and  Rarden. 

SOILS  WITH  EROSION  HAZARDS  WHEN  CULTIVATED: 

Muskingum  and  Gilpin. 

MLRA  126 

Twenty  percent  of  total  area  of  Muskingum  River  Basin 
Central  Allegheny  Plateau 

Residual  sandstone  and  red  shale  materials 
Southeast  woodland  and  pasture  benchy  hills 
MAJOR  SOIL  TYPES:  Gilpin,  Upshur,  Guernsey,  and 
Westmore . 

SOILS  WITH  EROSION  HAZARDS  WHEN  CULTIVATED: 

Gilpin  and  Westmore. 

MLRA  139 


Twenty-seven  percent  of  total  area  of  Muskingum  River  Basin. 
Eastern  Ohio  Till  Plains 

Glacial  materials,  mostly  sandstone  and  shale 
Northeast  dairy,  forage,  and  small  grain  farming 
MAJOR  SOIL  TYPES:  Rittman,  Mahoning,  Platea, 

Canfield,  and  Chili. 

SOIL  WITH  EROSION  HAZARDS  WHEN  CULTIVATED:  Rittman 

Taken  from  Conservation  Needs  Inventory,  1971 
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the  major  type  of  erosion  in  the  Basin  and  produces  the 
greatest  quantity  of  sediment.  Rill  erosion  sometimes 
occurs  with  sheet  erosion,  producing  small  rivulet  chan- 
nelways  where  overland  flow  becomes  concentrated.  Left 
untreated,  rills  may  develop  into  deep  gullies,  causing 
severe  damage.  Wind  erosion,  a  type  of  sheet  erosion, 
is  not  considered  a  significant  problem  in  the  Basin. 

Gully  erosion  causes  localized  problems  and  constitutes 
the  most  severe  type  of  erosion  damage  on  forest  land, 
pasture,  and  cropland.  Areas  damaged  by  gully  erosion 
are  often  left  untreated  due  to  high  costs  of  recovery. 

Flood  plain  scour  is  the  result  of  shallow,  high  velocity 
out-of-bank  flows  from  streams  during  periods  of  flooding. 
Severe  damage  to  cropland  on  the  flood  plain  is  the  most 
significant  result  of  flood  plain  sc  our !  fertilizer  and 
other  nutrients,  topsoil,  and  sometimes  entire  crops  are 
washed  away  and  destroyed. 

Although  damage  incurred  by  gullying  and  flood  plain 
scour  is  severe,  the  areas  affected  in  the  Basin  are 
localized  and  do  not  constitute  major  problem  areas. 

Channel  erosion  is  the  bankcutting  and  streambed  incision 
caused  by  moving  water.  It  is  revealed  in  the  form  of 
scour,  slumping,  or  the  gradual  degradation  of  stream- 
banks  and  downcutting  of  the  streambed.  Some  of  the  more 
serious  types  of  damages  caused  by  channel  erosion  are 
bridge  abutment  washouts  (highway  and  railroad),  loss  of 
roadbed  when  built  next  to  streams,  and  undercutting  of 
structural  works  (buildings  including  commercial,  public, 
and  private  structures,  plant  facilities,  etc.)  located 
too  near  the  stream  channel  banks.  These  problems  repre¬ 
sent  local  damages  but  are  not  significant  in  the  Basin 
as  a  whole. 

Other  sources  of  erosion  in  the  Basin  are  the  direct 
result  of  man’s  cultural  activities:  unvegetated  roadside 
banks,  areas  of  new  construction,  poor ly -man aged  feed 
lots,  and  new  or  untreated  stripmine  areas  that  become 
severely  damaged  if  conservation  practices  are  not  imple¬ 
mented.  Disturbed  or  unvegetated,  untreated  land  is 
susceptible  to  accelerated  erosion,  creating  advanced 
rills  and  mature  gullies.  Resultant  aesthetic  and 


-* 


Estimated  average  annual  gross  erosion  and  sediment  production  for  the  basin  is  estimated 
at  4.65  tons  per  acre. 


Road  and  bridge  floodwater  damage  occurs  throughout  the  basin  and  represents  a  large 
economic  loss. 


economic  damages  are  severe,  although  generally  on  local¬ 
ized  areas.  Improper  forest  management  practices,  such  as 
over-grazing  woodland,  careless  logging  methods,  and 
little  or  no  control  of  logging  road  and  skid  trail 
layout,  eventually  lead  to  site  deterioration  by  erosion. 
Depending  on  the  severity  of  the  initial  damage,  forest 
land  may  show  effects  of  sheet,  gully,  or  channel 
erosion,  thereby,  resulting  in  muddy  streams  and  sediment 
deposition  in  stream  channels  and  existing  reservoirs. 
Table  4-2  shows  various  erosion  levels  for  forest  land  by 
economic  subareas . 

According  to  the  Conservation  Needs  Inventory  of  1971, 
approximately  109,000  acres,  or  2.1  percent  of  the  Basin, 
has  erosion  damage.  Field  reconnaissance  and  map-type 
investigations  were  made  to  determine  sediment  storage 
requirements  for  potential  reservoir  sites.  These  would 
control  16  percent  of  the  drainage  area  within  the  Basin. 
These  sites  are  randomly  distributed  and  occurr  in  all 
major  sub-basins.  Random  distribution,  size  of  investi¬ 
gation  drainage  areas,  and  wide  range  of  cover  conditions 
afford  a  good  representative  sample  for  the  Basin.  Gross 
erosion  rates  were  developed  for  sediment  storage  require¬ 
ments  in  potential  reservoir  sites.  The  average  annual 
gross  erosion  and  sediment  production  for  the  Muskingum 
River  Basin  is  estimated  at  4.65  tons/acre  of  which  4.12 
tons /acre  occurs  on  urban,  agricultural,  and  other  lands 
and  0.53  tons/acre  occurs  on  forested  and  strip  mined 
land . 

B.  Sediment  Damage --Land ,  Channels,  Reservoirs,  Water 
Supplies  and  Other  Property 

It  is  estimated  that  approximately  622,965  tons  or  0.12 
tons /acre  of  sediment  is  yielded  at  the  mouth  of  the 
Muskingum  River  annually  or  about  2.6  percent  of  the 
average  annual  gross  erosion. 

Sediment  causes  significant  damages  to  land  and  water 
resources  of  the  Basin.  Direct  damages  from  sediment 
concentration  and  accumulation  are  stream  channel  con¬ 
striction,  cropland  burial,  degraded  i^ater  quality,  and 
urban  structural  damages.  An  indirect  damage  attributed 
sedimentation  is  the  incorporat ion  of  a  storage  safety 
factor  in  the  design  of  existing  and  planned  reservoirs. 
Additional  capacity  is  required  to  accommodate  sediment 
in  reservoirs. 
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Deposition  of  sediment  in  streams  and  channelways  is 
presently  the  most  significant  sediment-related  damage 
problem  in  the  Muskingum  River  Basin.  Approximately 
237,300  acres,  or  4.6  percent  of  the  Basin,  has  flood- 
water  and  sediment  damage.  Areas  which  receive  most 
damage  are  those  which  lie  downstream  from  areas  of 
critical  erosion. 

Sediment  deposited  in  channels  reduces  waterflow  capacity 
and  decreases  hydraulic  efficiency.  This  results  in  more 
frequent  flooding  and  increases  the  severity  of  flood 
plain  damages.  Flood  plain  scour  and  deposition  of 
infertile  overwash  become  more  frequent  in  degree  and 
extent  as  hydraulic  capacity  decreases.  Tile  drains 
sometimes  become  blocked,  and  surface  drainage  systems 
backflood,  inflicting  both  floodwater  and  sediment  damage 
to  surrounding  fields  and  communities. 

In  some  localized  areas,  out-of-bank  flow  during  periods 
of  flooding  is  sometimes  trapped  behind  natural  levees 
and  other  sediment  blockages,  creating  swampy  areas. 

Occasionally  highways,  railroads,  bridges,  and  other 
transportation  arteries  are  inundated  during  flooding, 
resulting  in  sediment  damage.  Sediment  also  damages  urban 
properties,  requiring  clean-up  and  disposal  of  sediments 
deposited  on  lawns;  in  houses,  factories,  business 
establishments,  public  buildings  and  facilities. 

Cropland  damages  occur  when  sediment  is  deposited  on 
fields.  Various  methods  of  restoring  the  desired  degree 
of  fertility  are  required.  In  extreme  cases  the  damaged 
land  is  abandoned.  Sediment  also  causes  damage  to  crops, 
especially  at  the  harvest  stage,  when  the  fine  suspended 
particles  deposit  on  them.  This  results  in  an  undesirable 
product,  reduces  its  market  value,  and  often  requires 
cleaning  of  the  produce  before  it  can  be  utilized. 

Problems  mentioned  above  generally  occur  at  a  local  level 
and  are  not  widespread  within  the  Basin. 

Although  not  a  major  problem  in  the  Basin,  sediment  is 
the  largest  single  pollutant  of  water.  Before  use  for 
municipal  and  most  industrial  purposes,  water  must  be 
treated  to  remove  suspended  sediment.  It  must  be 
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filtered  and/or  chemically  treated  before  use.  The  USGS 
reports  that  592,411  tons  of  suspended  sediment  passed 
the  Dresden  sediment  sampling  gaging  station  in  Muskingum 
County  during  the  water  year  1970-71.  A  water  year  is  a 
complete  water  cycle  from  October  1  to  September  30. 

C .  Floodwater  Problems 

Problems  which  occur  from  the  inundation  of  flood  plain 
lands  and  improvements  exist  on  an  estimated  237,300 
acres . 

The  nature,  characteristics,  and  severity  of  flood  prob¬ 
lems  are  fairly  uniform  throughout  the  Basin.  Dendritic 
or  tree  like  drainage  patterns  occur  in  all  parts  of  the 
Basin.  Narrow  flood  plain  widths  are  typical  for  about 
two  thirds  of  the  Basin's  area.  The  average  flood  plain 
width  for  the  greater  portion  of  the  Basin  is  about  800 
feet  per  one  hundred  square  miles  of  drainage  area. 
Flood  plain  widths  exceeding  800  feet  are  located  mostly 
in  the  northeast  portion  of  the  Basin.  Killbuck  Creek 
sub-basin  is  a  notable  example,  with  flood  plain  widths 
up  to  4,000  feet. 

Floodwater  damages  occur  during  large  runoff  events  when 
shallow  and  swift  moving  waters  inundate  flood  plains. 
Damages  occur  on  agricultural  lands,  urban  areas  and  to 
roads  and  bridges.  Recent  recorded  large  events  were  the 
1963  storm  over  Crooked  Creek  lateral  on  Wills  Creek  and 
the  1969  event  centered  over  Killbuck  Creek. 

Severity  of  floodwater  damages  to  crop  and  pasture  is 
determined  according  to  seasonality  of  storm  events. 
Damages  are  most  severe  from  events  which  occur  during 
the  growing  season.  Figure  4-1  shows  on  an  average,  what 
percent  of  the  total  number  of  significant  events  occur 
each  month. 

Nonagricultural  damages  are  estimated  to  be  over  $1.48 
million  annually.  Damages  of  this  type  are  49  percent  of 
the  total  floodwater  damage.  Extent  of  these  damages 
varies  among  the  different  watershed  areas,  and  it  is 
affected  by  numerous  factors.  Among  these  are  current 
economic  conditions,  historical  development,  topography, 
and  other  factors  which  influence  the  transportation 
network  throughout  the  Basin.  (See  Table  4-3  for  annual 
floodwater  damages  by  subbasins.) 
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Floodwater  damage  to  a  field  of  soybeans  from  the  July  4,  1969  flood. 


A  home  destroyed  in  Richland  County  from  the  flood  of  July  4,  1969 
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2/  Direct  damages  only. 

3/  Damages  to  fences,  agricultural  buildings,  equipment,  etc. 
4/  Damages  to  urban  and  transportation. 


PERCENT  OF  FLOODING  OCCURRING  BY  MONTH 
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D .  Impaired  Drainage 


Approximately  24  percent  of  the  cropland  in  tillage 
rotation  is  on  soils  that  have  an  excessive  moisture 
condition.  Problems  range  from  those  that  can  be  solved 
by  such  conservation  practices  as  providing  annual  cover, 
sod  in  rotation,  surface  drainage,  and  permanent  cover  to 
more  severe  conditions  requiring  tile  or  open  ditch 
drainage.  It  is  estimated  that  35  percent  of  the 
rotation  cropland  in  wet  soils  have  been  adequately 
treated.  Table  4-4  shows  acres  of  total  cropland  in 
tillage  rotation  which  need  treatment  to  utilize  the 
cropland  to  its  maximum  potential. 

Lands  presently  drained  by  ditch  or  tile  drainage  and 
lands  requiring  such  measures  in  the  future  depend  on 
adequate  outlets  into  streams.  Much  of  the  wet  lands, 
especially  in  the  southeast  third  of  the  Basin,  is  in 
small  plots  strung  ribbon  like  along  streams.  Poorly 
maintained  channels  where  vegetation  has  allowed  to  grow 
without  control  have  reduced  average  flow  velocities. 
This  reduction  permits  more  of  the  water  borne  materials 
to  settle  out  on  streambanks  and  streambeds.  This  process 
is  progressive  and  may  eventually  block  drainage  outlets. 
Poor  maintenance  of  existing  outlets  has  caused  pre¬ 
sently  installed  drainage  systems  to  function  ineffi¬ 
ciently.  The  individual  land  operator  often  has  little 
authority  or  resources  to  rejuvenate  his  drainage  out¬ 
lets.  Groups  of  farmers  have  organized  for  group 
drainage  projects  or  petitioned  for  watershed  improvement 
under  PL  566. 

E .  Water  Supply  Problems 

Irrigation  water  is  supplied  to  about  4000  acres  within 
the  Basin.  Natural  moisture  is  normally  available  in 
sufficient  quantity  and  distribution  to  provide  adequate 
economic  returns  from  agricultural  usage  within  most  of 
the  Basin.  Inadequate  moisture  limits  utilization  of  the 
lands  to  less  than  maximum  potential  production.  Rain¬ 
fall  does  not  usually  occur  in  time  and  quantity  for  most 
efficient  utilization  by  crops.  Approximately  36  percent 
of  the  rainfall  occurs  during  the  nongrowing  season. 
A  portion  of  the  rainfall  which  falls  during  the  growing 
season  is  not  infiltrated  into  the  soil  and  is  thus  lost 
as  a  possible  benefit  to  plant  growth.  Average  annual 
runoff  is  estimated  at  1 3  inches. 
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Table  4-4  cont'd 
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Figure  4-2  shows  relationship  between  the  water  require¬ 
ment  for  corn  and  expected  monthly  rainfall  for  May 
through  September.  The  figure  shows  the  crop’s  moisture 
requirements  for  top  yields  and  quality.  If  moisture  is 
not  available  from  rainfall,  it  must  be  supplied  from  the 
moisture  reserves.  The  longer  the  drought  condition 
exists,  the  more  depleted  the  soil  moisture  reserve 
becomes  and  crops  show  increasing  effects  from  moisture 
shortage.  For  certain  speciality  crops  such  as  vege¬ 
tables,  nurseries,  and  high  tonnage  pastures,  drought 
effects  are  sufficiently  severe  to  justify  irrigation. 
Water  supplies  to  meet  future  agricultural  crop  water 
demands  are  not  expected  to  be  a  major  problem.  The 
Basin  has  a  broad  band  of  rich,  well-drained  Wooster- 
Canfield-Massillon  soils  crossing  Richland,  Ashland ,  Wayne- 
Stark,  and  Columbiana  counties  which  can  continue  to 
provide  a  large  share  of  agricultural  products  without 
requiring  supplemental  moisture. 

The  problem  cf  sufficient  farm  water  supply  for  domestic 
and  livestock  use  is  often  one  of  economics.  Underground 
sources  can  usually  be  developed  to  provide  the  entire 
farmstead  needs.  In  certain  areas  in  the  southeast  third 
of  the  basin  underground  sources  are  inadequate  thus 
requiring  cistern,  pond,  or  community  developments. 
These  type  developments  can  be  utilized  throughout  the 
Basin  when  economically  expedient.  The  1966  Conservation 
Needs  Inventory  states  that  3509  farm  households  in  the 
Basin  have  inadequate  water  supplies.  In  addition  2440 
nonfarm  households  have  the  same  problem. 

The  water  problems  that  exist  now  and  those  that  will 
occur  in  the  future  stem  from  economic  and  conservation 
considerations.  Urban  communities  and  industries  have 
made  the  necessary  capital  expenditures  to  provide  them¬ 
selves  the  necessary  supplies.  Some  developments  are  stop 
gap  measures.  Short  range  plans  can  and  have  resulted  in 
inefficiencies  as  additional  loads  are  applied  to  the 
development.  Water  supply  developments  have  not  gener¬ 
ally  provided  for  the  necessary  quantities  to  dilute 
sewage  and  industrial  wastes  emanating  from  the  service 
area.  However,  plants  throughout  the  country  are  using 
effluent  from  municipal  sewage  disposal  plants  as  a 
source  of  industrial  water  supply.  This  practice,  if  more 
widely  adopted,  would  utilize  the  natural  water  resources 
more  efficiently. 
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Figure  4-2 

MONTHLY  MOISTURE  NEEDS  OF  CORN 
AT  COSHOCTON,  OHIO  FOR  A  NORMAL  YEAR 


Although  the  Muskingum  River  Basin  is  considered  the 
"Mecca"  for  quality  water  based  recreation  in  Ohio, 
certain  problems  exist  presently  and  additional  problems 
are  expected  in  the  future.  Recreational  facilities 
serve  not  only  the  Basin  itself,  but  many  users  are  drawn 
from  the  highly  populated  areas  of  northeast  Ohio  as  well 
as  other  parts  of  Ohio  and  other  states.  The  types  of 
recreational  pursuit  which  attracts  the  largest  number  of 
outside  users  are  camping,  picnicking,  and  hiking.  These 
are  grouped  as  land-oriented  activities.  Swimming  is 
another  activity  which  draws  many  users  into  the  area. 
Many  of  these  users  utilize  facilities  in  the  north  urban 
rim  counties  of  Richland,  Ashland  and  Stark  due  to  the 
short  access  time  to  the  facilities. 

Major  recreational  problems  at  the  present  are  inadequate 
accesses  to  existing  water,  particularly  in  streams  and 
rivers,  and  insufficient  support  facilities  where  exten¬ 
sive  recreational  areas  exist.  More  than  half  the  total 
available  water  supply  for  boating  is  in  the  river 
systems.  Much  of  the  land  adjacent  to  streams  is 
privately  owned  and  no  provisions  have  been  made  for 
public  access. 

With  the  present  level  of  development,  demand  is  expected 
to  exceed  supply  in  all  water  and  water  associated 
recreational  activities.  These  include  boating,  fishing, 
swimming,  and  land-based  pursuits.  By  2020  demand  will 
increase  dramatically  over  1970  demand  levels.  Boating 
will  increase  2.4  times,  fishing  1.4  times,  swimming  2.5 
times  and  land-oriented  activities  4.3  times.  Demand 
will  not  increase  uniformly  throughout  the  Basin.  The 
North  Urban  Rim  counties  had  46  percent  of  the  total 
Basin  demand  for  boating  in  1970  and  will  increase 
to  50  percent  by  2020.  Percentage  of  demand  for  fishing 
in  the  same  counties  will  increase  from  40  to  44  percent. 
The  sum  of  the  demand  from  the  North  Urban  Rim  counties 
ranges  from  70  percent  in  1970  to  76  percent  of  total 
Basin  demand  in  2020.  Water-based  activities  like  swim¬ 
ming  will  draw  heavily  from  outside  areas.  These 
visitors  plus  demand  in  the  northern  three  counties 
accounted  for  50  percent  of  demand  in  1970  and  will 
account  for  73  percent  in  2020.  Plans  to  provide  addi¬ 
tional  facilities  should  reflect,  in  types  and  distribu¬ 
tion,  the  uneven  spread  of  demand.  It  is  clear  that  the 
most  severe  problem  lies  in  the  North  Urban  Rim. 
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Lack  of  maintenance  has  reduced  the  channels  capacity.  This  is  a  problem  in  the  basin. 


Junk  yards  along  roadways  mar  the  natural  beauty  of  the  area  plus  being  possible 
health  and  safety  hazards. 


F.  Pollution 


The  Water  Control  Board  of  the  Ohio  Department  of  Health 
adopted  water  quality  standards  for  the  Muskingum  River 
Basin  on  November  12,  1969.  On  April  14,  1970,  the 
board  strengthened  the  criteria  by  amendment.  Most 
waters  in  the  Basin  were  classified  as  to  appropriate 
uses.  Jonathan  Creek,  Moxahala  Creek,  and  tributaries  in 
the  coal -bearing  areas  flowing  directly  into  the  Mus¬ 
kingum  River  below  Coshocton  were  not  classified. 

Pollutants  originating  from  municipal  and  industrial 
wastes  is  significant.  The  Board  through  its  issuance  of 
discharge  permits,  has  control  over  pollution  from  munic¬ 
ipal  and  industrial  point  discharges.  Time  tables  have 
been  established  for  each  such  contributor  to  meet 
certain  standards.  Water  quality  will  be  vastly  improved 
as  the  programmed  abatment  measures  are  applied. 

Tne  agricultural  pollution  problem  is  also  significant. 
The  largest  type  of  agricultural  pollution  is  sedimenta¬ 
tion.  In  addition  to  erosion  from  agricultural  lands, 
large  quantities  originate  from  stip  mine  and  construc¬ 
tion  areas.  Sediments  cause  damage  directly  by  filling 
of  lakes,  ponds,  and  channels.  This  reduces  reservoir 
capacities  and  also  acts  to  reduce  the  water  carrying 
capacity  of  streams.  Sediments  in  surface  water  supplies 
increase  water  treatment  costs  and  damage  habitat  of  fish 
and  aquatic  life. 

Sediments  are  usually  composed  of  fine  clay  or  collodial 
material  high  in  organic  matter,  which  carry  adsorbed  on 
their  surfaces  nutrients  such  as  phosphorus  and  potas¬ 
sium,  or  organic  chemicals  such  as  pesticides.  These 
materials,  in  water,  act  as  pollutants  or  as  nutrients 
for  algae  and  aquatic  plants.  Phosphorus  is  largely 
carried  from  land  surfaces  by  soil  erosion  and  is  an 
important  cause  of  accelerated  eutrophication  of  lakes. 
In  addition  to  the  pollution  aspect  of  agricultural 
erosion,  an  economic  loss  occurs  to  the  farmer.  The 
eroded  particles  are  often  the  most  fertile  and  nutritive 
components  of  agricultural  soils. 

Organic  pollution  in  the  Basin  waters  has  been  a  severe 
problem.  In  the  past  municipal  wastes  created  more 
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biological  oxygen  demand  (BOD)  than  any  other  source. 
Presently,  municipalities  are  required  to  provide,  as  a 
minimum,  secondary  treatment.  This  treatment  is  intended 
to  remove  85  percent  of  the  BOD.  Residences  and  other 
installaions  not  served  by  sewage  treatment  plants  are 
contributing  a  share  cf  total  organic  pollution.  Many  of 
the  systems  are  malfunctioning  and  research  is  underway 
to  design  more  effective  individual  waste  disposal  sys¬ 
tems  . 

Agriculture  contributes  to  the  organic  pollution  problem 
from  several  sources.  Large  quantities  of  waste  are 
produced  in  livestock  production.  Much  of  the  waste  in 
the  form  of  manures  is  spread  over  agricultural  lands  and 
occasionally,  are  washed  from  fields  and  feedlots.  Plants 
and  residue  from  agricultural  crops  in  various  degrees  of 
decay  also  contribute  to  organic  pollution.  Even  waters 
from  forested  lands  are  high  in  phosphorus  and  nitroge¬ 
nous  by  products.  Significant  amounts  of  nutrient  pollu¬ 
tants  were  entering  streams  before  man  began  managing  the 
lands . 

Numerous  fish  kills  have  been  reported  throughout  the 
Basin.  Some  kills  have  been  attributed  to  high  BOD 
concentrations  which  caused  deficiencies  in  dissolved 
oxygen.  Most  kills  resulted  from  chemicals,  petroleum,  or 
acid  from  coal  mines.  Steps  have  been  taken  to  limit 
planned  industrial  dumpage  and  to  minimize  risk  of 
accidental  contamination.  Agricultural  chemicals  used 
mainly  as  pesticides  continue  to  be  used  widely  through¬ 
out  the  Basin.  These  chemicals  attach  to  small  soil 
particles  which  are  eroded  and  transported  to  the  streams. 

Acid  is  formed  when,  as  a  result  of  the  mining  process, 
iron  disulfide  (pyrite)  is  exposed  to  air  and  reacts  with 
oxygen  and  water  to  form  sulfuric  acid  and  ferric 
hydroxide.  The  acid  reacts  with  other  minerals  in  the 
spoil.  Calcium,  magnesium,  aluminum,  and  manganese  are 
brought  into  solution  and  enter  stream  flow,  along  with 
sulfate  and  iron.  Strip  mining  contributes  large  quan¬ 
tities  of  acid  pollution  since  many  acres  have  been  mined 
in  the  basin.  Deep  mines  which  have  not  been  sealed  to 
prevent  acid  water  from  flowing  into  the  streams  create 
severe  pollution  problems  in  affected  areas.  Moxahala 
Creek  may  be  the  most  acid  polluted  stream  in  the  Basin. 
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Thermal  pollution  is  a  problem  largely  along  the  main 
stem  of  the  Muskingum  River.  During  peak  production  at 
thermal  electric  generating  plants  and  times  of  low  flow, 
(de  fined  as  seven-consecutive  day  low  flow  with  recur¬ 
rence  interval  of  10  years)  temperatures  will  increase 
16°F-25°F  with  complete  mixing.  Where  complete  mixing  is 
not  accomplished,  temperature  increases  at  certain  river 
areas  are  considerably  greater. 

Pollution  from  various  sources  adversely  affects  the  many 
water  uses.  To  assure  water  quality  the  Board  has 
established  stream  quality  criteria  for  the  following: 
agricultural  and  stock  watering,  recreation,  aquatic  life 
A,  aquatic  life  B,  industrial  water  supply,  and  public 
water  supply.  Water  for  agricultural  uses  is  required  to 
meet  the  following  criteria: 

1.  Free  from  substances  attributable  to  municipal,  indus¬ 
trial  or  other  discharges,  or  agricultural  practices 
that  will  settle  to  form  putrescent  or  otherwise 
objectionable  sludge  deposits. 

2.  Free  from  floating  debris,  oil,  scum  and  other 
floating  materials  attributable  to  municipal,  indus¬ 
trial  or  other  discharges,  or  agricultural  practices 
in  amounts  sufficient  to  be  unsightly  or  deleterious. 

3.  Free  from  materials  attributable  to  municipal,  indus¬ 
trial  or  other  discharges,  or  agricultural  practices 
producing  color,  odor  or  other  conditions  in  such 
degree  as  to  create  a  nuisance. 

4.  Free  from  substances  attributable  to  municipal,  indus¬ 
trial  or  other  discharges  or  agricultural  practices  in 
concentration  or  combinations  which  are  toxic  or 
harmful  to  human,  animal,  plant,  or  aquatic  life. 

Pollution  caused  by  agriculture  can  have  an  adverse 
effect  on  growth  of  aquatic  life  A  and  B.  Organic 
material  from  fields  and  feedlots  that  enter  in  streams 
add  to  the  BOD.  Sediment  which  contains  nutrients, 
particularly  phosphate,  attached  to  the  particles  provide 
food  for  aquatic  plant  and  algae  growth.  Growth  of  these 
types  compete  for  the  available  oxygen.  As  oxygen  content 
decreases,  so  do  numbers  of  aquatic  animals.  Sediment 
also  carries  materials  such  as  pesticides  which  are 
toxic  to  aquatic  animals. 
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Industrial  water  supplies  likewise  must  contain  an  estab¬ 
lished  amount  of  dissolved  oxygen.  Dissolved  solids 
cannot  exceed  750  mg/l  as  a  monthly  average  value,  nor 
exceed  1,000  mg/l  at  any  time. 

The  most  restrictive  stream  quality  criteria  is  for 
public  water  supply.  Limits  have  been  established  for 
bacteria,  odor,  dissolved  solids,  radioactivity,  and 
chemical  constituents.  Present  controls  on  municipal  and 
industrial  polluters  have  improved  the  water  quality 
considerably.  More  improvement  is  expected  from  existing 
controls.  Malfunctioning  septic  tanks,  organic  agricul¬ 
tural  pollutants,  and  sedimentation  continues  to  be  major 
problems . 
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Chapter  5 


PRESENT  AND  FUTURE  NEEDS 
FOR  WATER  AND  RELATED 
LAND  RESOURCES  DEVELOPMENT 


MUSKINGUM  RIVER  BASIN 


Chapter  5.  Present  and  Future  Needs  for  Water  and 

Related  Land  Resources  Development 


Introduction 

A.  Land  Treatment 

B.  Flood  Damage  Reduction 

C.  Erosion  Control 

D.  Municipal  and  Industrial  Water  Supply  Needs 

E.  Drainage  Improvements 

F.  Irrigation 

G.  Water  Quality 

H.  Recreation 


Present  and  Future  Needs  for  Water  and 
Related  Land  Resource  Development 

This  section  describes  needs  for  development  of  water  and 
related  land  resources.  Many  problems  discussed  in  Chap¬ 
ter  four  are  concerned  with’  flooding,  erosion,  recrea¬ 
tion,  water  supply,  environment,  and  water  quality  would 
be  improved  or  eliminated  by  resource  developments.  Both 
structural  and  nonstruc tural  measures  are  needed.  These 
developments  could  improve  standards  of  living  and  eco¬ 
nomic  opportunities,  and  help  provide  for  the  personal 
well-being  of  people  in  the  Basin. 

To  meet  projected  needs  for  food  and  fiber,  considerable 
yield  increases  will  be  required.  The  Basin  is  capable  of 
producing  its  share  of  the  nations  food  and  non-wood 
fiber  needs  in  the  future.  Production  of  these  commod¬ 
ities  will  require  application  of  improved  management  and 
new  technologies. 

There  is  a  need  at  national  and  local  levels  for 
development  which  would  improve  the  efficiency  of  produc¬ 
ing  food  and  fiber  in  the  Basin.  Pvelevant  possibilities 
for  types  of  development  to  improve  efficiency  of  produc¬ 
tion  include:  flood  protection,  drainage,  irrigation,  and 
land  treatment. 

A.  Land  Treatment 

Proper  application  and  maintenance  of  land  treatment 
measures  are  the  basic  element  for  the  conservation, 
utilization,  and  development  of  land,  water,  and  related 
resources  of  the  Basin.  Preservation  of  the  soil  resource 
is  essential  to  maintenance  of  the  area's  agricultural 
base.  See  Tables  5-1  and  5-2  for  the  estimated  land 
treatment  needs  on  open  land  of  the  Basin. 

Land  treatment  programs  should  be  based  on  use  of  each 
acre  of  land  within  its  capability  and  treating  each  acre 
according  to  its  physical  needs  to  preserve  its  long 
range  productivity.  These  programs  are  needed  to  assure  a 
sound  agricultural,  water  management  program,  and  quality 
recreational  and  environmental  developments.  However, 
farmers  cannot  be  expected  to  bear  the  cost  of  long  range 
benefits  to  society  when  they  must  make  short  range 


TABLE  5-1 

Conservation  Treatment  Needs  1_/ 
For  Cropland  By  Hydrologic  Sub-Basins 
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TABLE  5-2 

onservation  Treatment  Needs 
For  Pasture 

Muskingum  River  Basin,  Ohio 
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management  decisions  within  the  free  market  pricing 
system.  Thus  it  will  be  necessary  for  society  to  provide 
incentive  payments  in  the  form  of  cost  sharing  to  insure 
that  the  desired  level  of  land  treatment  is  achieved. 
Further  discussion  is  in  Chapter  Eight. 

B .  Flood  Damage  Reduction 

There  is  a  need  for  flood  reduction  in  the  tributary 
watersheds  where  most  flood  damages  occur.  Flood  reduc¬ 
tion  needs  were  studied  in  all  hydrologic  sub-basins. 
Economic  evaluations  indicate  flood  damage  reduction  is 
needed  in  all  sub-basins. 

Killbuck  Creek,  Sandy  Creek,  Mohican  River  and  Stillwater 
Creek  sub-basins  have  the  greatest  needs  for  flood 
reduction.  Investigations  revealed  immediate  action  is 
needed  to  reduce  flood  damages.  These  actions  should 
include  floodwater  retarding  structures  if  economically 
feasible  or  some  measures  of  flood  plain  management. 

Feasibility  studies  were  conducted  for  each  sub-water¬ 
shed.  Upper  Killbuck  Creek  Watershed  revealed  sufficient 
flood  damages  to  justify  development  for  flood  prevention 
alone.  Data  from  watersheds  studied  at  earlier  dates  also 
indicate  favorable  benefit s-cost  ratios  -  See  Chapter 
Seven  for  a  listing.  Further  evaluations  revealed  that 
structural  measures  could  be  justifiable  in  areas  where 
multi-purpose  reservoirs  were  needed. 

Future  floodwater  damages  in  some  of  the  watersheds  could 
be  greatly  reduced  by  local  regulations  to  control  the 
development  of  high  damage  installations  in  the  flood 
plains.  The  scope  of  this  study  was  insufficient  in 
detail  to  determine  feasibility  of  small  local  protection 
projects . 

The  flood  plain  lands  need  to  be  maintained  for  compat¬ 
ible  forest,  wildlife,  and  recreation,  and  limited  resi¬ 
dential  and  commercial  development. 

The  Chippewa  Creek  Watershed  is  located  on  the  upper 
reaches  of  the  Upper  Tuscarawas  Sub-Basin.  The  works  of 
improvement  for  the  watershed  are  partially  completed. 
When  completed,  these  works  of  improvement  will  provide 
an  estimated  $88,900  reduction  in  annual  floodwater 
damages . 
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C.  Erosion  Control 


Erosion  is  best  controlled  and  prevented  through  an 
organized  plan  of  land  treatment,  involving  use  of  cover 
crops  and  residues,  contour  planting  and  plowing,  and 
other  conservation  techniques.  Soils  with  inherent  ero¬ 
sion  problem  due  to  slope  or  structure  occur  throughout 
the  Muskingum  River  Basin  and  require  land  treatment 
measures  to  prevent  accelerated  soil  loss  by  sheet,  rill, 
or  gully  erosion.  Soils  with  severe  erosion  problems 
occur  on  557,986  acres  within  the  Basin. 

Severely  erodible  soils  comprise  686,414  acres.  Accord¬ 
ing  to  the  Conservation  Needs  Inventory  dated  1971, 
erosion  damage  is  now  a  problem  on  109,000  acres  in  63 
small  watersheds  of  less  than  400  square  miles  drainage 
area  in  the  Muskingum  River  Basin. 

Wind  erosion  is  not  considered  a  problem  in  the  Basin, 
but  proper  management  is  needed  to  conserve  and  protect 
17,147  acres  of  soils  which  are  characteristically  sus¬ 
ceptible  to  wind  erosion. 

Proper  conservation  practices  can  effectively  decrease 
erosion.  No-practice,  misuse,  or  mistreatement  can  pro¬ 
mote  accelerated  erosion  and  waste  a  valuable  resource. 
Development  of  individual  and  group  conservation  plans  is 
an  effective  means  of  combining  the  capabilities  of  soil 
and  water  resources  with  the  needs  of  landowners  and 
operators.  Plans  could  then  be  established  to  convert 
some  lands  to  more  appropriate  uses  that  are  within  their 
limitations  and  geared  to  their  specific  capabilities. 

The  Basin’s  forest  resource  has  potential  to  adequately 
satisfy  needs  now  and  through  the  projection  periods. 
Acreage  of  total  forest  land  in  the  Basin  is  projected  to 
increase  slightly  through  the  projection  years,  and  the 
increase  in  population  and  outdoor  activity  will  inten¬ 
sify  the  use  of  this  acreage.  To  maintain  the  forest 
lands  under  increased  use,  additional  watershed  protec¬ 
tion  and  an  increase  in  the  productive  potential  of  the 
forests  is  necessary. 

Exclusion  of  livestock  grazing  on  300,000  acres  of  grazed 
forest  ,  land  and  the  planting  of  nonstocked  or  poorly 
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Contour  strip  cropping  helps  reduce  runoff  and  erosion. 


Proper  land  treatment  on  rolling  land. 


stocked  forest  will  improve  the  hydrologic  condition. 
Hydrologic  condition  of  much  of  the  Basin  forest  land 
could  be  improved  from  poor  to  fair  or  better.  Included 
in  this  category  is  reduction  of  erosion  on  32,000  acres 
of  forest  land  considered  in  need  of  erosion  control. 

Table  5-3  includes  the  potential  forest  land  treatment 
measures  needed  in  the  Muskingum  River  Basin. 


Table  5-3 


Forest  Land 

Acres^L  / 

Grazing  Control  (fencing) 

300,000 

Planting 

366,000 

Timber  Stand  Improvement 

1,066,500 

Erosion  Control  Needed 

32,000 

1_ /  Some  of  these  acreages  overlap.  Timber  Stand  Improve¬ 
ment  may  be  done  on  areas  being  protected  from  graz¬ 
ing.  Acreages  are  within  hydrologic  boundaries  of 
the  Basin.  Computed  from  C.N.I.  data. 


D.  Municipal  and  Industrial  Water  Supply  Needs 

Water  requirements  for  manufacture  of  forest  products 
vary  by  product  and  process  and  are  largely  confined  to 
the  production  of  paper  and  its  allied  products.  Limited 
quantities  of  water  are  also  used  during  the  production 
of  lumber  and  wood  products.  Lumber  mills  that 
produce  five  million  board  feet  or  more  per  year  average 
about  1,000  gallons  of  water  per  thousand  board  feet  of 
lumber  produced.  A  mill  of  this  size  frequently  uses  log 
ponds  to  clean  and  move  logs  in  the  mill  area.  The  average 
small  mill  uses  10  to  20  gallons  per  thousand  board  feet 
of  lumber  produced.  If  water  is  used  to  heat  logs,  a 
typical  veneer  plant  may  use  37  to  75  thousand  gallons  of 
water  per  vat  per  week.  A  total  of  83  saw  mills  of  vary¬ 
ing  sizes  in  the  Basin  use  .06  mgd  of  water. 

Manufacturers  of  pulp  and  paper  require  much  more  water 
in  processing,  and  for  residue  disposal.  Water  needs 
vary  with  the  pulping  process  used,  and  whether  paper 
manufacture  is  integrated  in  the  process.  Amounts  vary 
from  a  minimum  of  1,000  gallons  per  ton  of  pulp  for 
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ground  wood  process  to  144,500  gallons  for  sulfate  and 
soda  processes.  Most  water  used  in  processing  may  be 
recirculated  in  the  mill,  but  finally  returns  to  the 
stream  as  effluent  either  directly  from  the  mill's  own 
treatment  plant  or  through  municipal  treatment  plants. 
One  pulp  and  paper  mill  in  the  Basin,  using  the  sulphate 
process,  uses  seven  mgd  of  water. 

In  1960,  85  mgd  were  withdrawn  from  115  public  water 
supply  systems.  Fifty-five  mgd  came  from  underground 
aquifers  (sandstone,  bedrock  and  unconsolidated  sand  and 
gravel  deposits  of  glacial  origin) and  30  mgd  from  surface 
water.  Forty-one  percent  of  total  water  provided  from 
public  facilities  was  sold  to  private  industries. 

Privately  owned  industrial  water  supply  systems  withdraw 
very  large  quantities  of  water.  Manufacturing  plants 
withdraw  344  mgd  and  purchased  34  mgd  from  municipal 
supply  systems.  Power  plants  use  1,800  mgd. 

About  90  percent  of  the  water  withdrawn  by  manufacturing 
plants  in  the  Basin  supplies  industries  for  processing 
primary  metals,  chemical  and  allied  products,  and  ma¬ 
chinery,  representing  the  three  largest  industrial  water 
users.  Eighty-eight  percent  of  water  withdrawn  for 
industrial  purposes  was  used  for  cooling. 

Ninety-seven  percent  of  total  intake  of  public  and 
private  water  withdrawal  was  reported  returned  to  streams 
or  underground. 

9 

Distribution  of  water  withdrawal  for  municipal  and  indus¬ 
trial  supplies  (1960)  is  shown  in  Table  5-4.  Also  shown 
is  the  projected  municipal  water  use  for  the  2000. 


Table  5-4 


Year 

Municipal 
Water  Use 
(mgd) 

Industrial 
Water  Use 
(mgd) 

Pulp  and  Paper 
Mill  Water  Use 
(mgd) 

Total  M&I 
Use 
(mgd) 

1960 

84.912 

2137.089 

7.000 

2229.001 

2000 

259.80 

i/ 

i/ 

— 

1/  Not 

available . 
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Increased  development  of  groundwater  resources  should  be 
promoted,  especially  in  localities  where  a  significant 
supply  is  available  such  as  from  unconsolidated  valley 
fill  deposits. 

Reservoirs  and  wells  are  sources  for  providing  water 
supplies  satisfactory  for  public  use. 

Additional  water  supplies  may  be  obtained  from  sewage 
treatment  plant  effluent  when  waste  treatment  techniques 
improve . 

E .  Drainage  Improvements 

There  is  a  need  for  drainage  systems  on  approximately 
295,000  acres  of  cropland  in  the  Basin  if  the  production 
is  to  be  maximized.  Agricultural  production  can  be 
improved  on  major  areas  of  this  land  through  application 
of  surface  and  subsurface  drainage  systems.  The  drainage 
of  these  croplands  could  be  an  important  factor  in  the 
Basinrs  economy. 

Major  portions  of  the  drainage  problem  area  requires 
individual  and  small  group  action.  Larger  group  action  is 
needed  where  adequate  outlets  is  lacking. 

Proper  drainage  of  cropland  could  be  a  factor  in  preser¬ 
ving  the  soil  resource.  Intensive  cropping  of  land  with  a 
wetness  problem  would  decrease  the  need  to  intensively 
crop  upland  soils  with  an  erosion  problem.  Drainage 
improvement  measures  would,  therefore,  be  beneficial  in 
controlling  erosion  and  sediment. 

F .  Irrigation 

Irrigation  for  agricultural  purposes  is  quite  limited  in 
the  Muskingum  River  Basin.  Currently  about  4000  acres  are 
irrigated  and  used  mainly  for  vegetable  and  potato  crops. 
Generally  the  soils  groups  which  comprise  the  majority 
of  the  Basin  have  properties  not  suitable  for  irriga¬ 
tion.  The  well  drained  Woos ter-Canf ield-Mas si 11 in  soils 
located  in  Richland,  Ashland,  Wayne,  and  Stark  counties 
and  the  gravelly  terraces  along  the  main  streams  do  have 
possibilities  for  irrigation  development.  It  is  doubtful 
that  many  acres  of  these  soils  will  be  irrigated  because 
of  high  average  annual  rainfall  which  occurs  in  the  area 
and  the  types  of  crops  currently  raised. 
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Current  trends  show  that  the  local  production  of  spe¬ 
cialty  crops  within  the  Basin  is  not  increasing  in 
relation  to  population  growth;  therefore,  irrigation  of 
specialty  crops  is  not  expected  to  increase  substan¬ 
tially.  Expanded  demands  for  these  specialty  products  in 
the  urban  population  centers  such  as  Akron  and  Cleveland 
are  being  met  by  production  in  other  areas  of  the 
country  having  a  more  favorable  climate  and  better 
growing  conditions. 

The  projected  economic  conditions  indicate  that  irriga¬ 
tion  is  not  expected  to  increase  sufficiently  to  warrant 
major  consideration  of  land  and  water  resource  develop¬ 
ment  before  the  year  2000.  However,  individual  farms 
will  continue  or  begin  to  irrigate  selected  soils  and 
crops  where  it  will  provide  an  economic  advantage .Manage¬ 
ment  decisions  of  the  individual  landowners  are  based  on 
availability  of  labor,  capital,  and  soil  and  water 
resources.  It  is  estimated  5,i00  acres  will  be  irrigated 
by  1980,  and  about  9,900  acres  by  2000.  This  will  require 
about  5,000  and  10,000  acre  feet  of  irrigation  water 
respectively,  during  the  driest  year.  It  is  expected  that 
a  relatively  small  portion  of  the  water  will  be  from  irri¬ 
gation  storage  in  reservoirs  and  that  most  will  come  from 
ground  water  or  stream  flow.  In  most  areas,  the  storage 
of  irrigation  water  in  reservoirs  is  too  costly  for 
profitable  operation.  It  is  recognized  that  changing 
conditions  might  develop  a  potential  for  irrigation  that 
is  not  presently  foreseeable. 

G .  Water  Quality 

A  primary  objective  for  the  future  is  to  reduce  pollution 
of  the  Basin's  water  resources.  Reducing  chloride  concen¬ 
trations  in  water  in  localized  areas  will  be  a  main 
concern . 

The  need  for  pollution  abatement  in  the  Basin  is  greatest 
in  the  Tuscarawas  and  Muskingum  Rivers  from  Barberton  to 
Marietta.  The  primary  need  is  to  reduce  the  total  amount 
of  waste  material,  namely  sodium,  getting  into  the 
streams.  A  method  which  would  allow  the  material  to  be 
reclaimed  and  reused  in  the  manufacturing  process  is 
needed . 
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Of  the  124  industrial  establishments  in  the  Basin,  31  are 
considered  to  have  inadequate  forms  of  waste  treatment  or 
discharge  control. 

Adequate  conservation  measures  are  needed  to  reduce 
erosion  and  sediment  deposition  in  streams. 

There  is  need  to  improve  and  control  the  application  of 
commercial  fertilizers,  pesticides,  herbicides,  and  insec¬ 
ticides  to  prevent  harmful  quantities  from  entering 
natural  streams  of  the  Basin 

Waste  material  and  spoil  from  strip  mining  should  be 
disposed  of  by  proper  methods  and  should  never  be  allowed 
to  enter  streams. 

In  many  parts  of  the  Basin,  a  need  exists  for  the 
establishment  of  areas  that  can  be  used  for  the  proper 
disposal  of  garbage  and  other  waste.  An  education 
program  to  encourage  the  citizens  of  the  Basin  to  use 
designated  areas  instead  of  streams  and  roadside  ditches 
for  disposing  of  waste  materials  will  improve  the  amenity 
of  the  streams. 

An  effective  method  to  reduce  pollution  concentrations  in 
streams  is  to  increase  stream  flows  during  seasonal  "dryM 
periods.  Reservoirs  and  wells  are  sources  for  low  flow 
augmentation . 


H.  Recreation 

As  shown  in  the  land  and  water  based  recreational 
inventory,  the  Muskingum  River  Basin  is  rich  in  existing 
recreation  resources.  The  physical  characteristics  and 
proximity  to  highly  populated  areas  provide  an  attractive 
area  for  enjoyment  of  recreational  activities.  As  the  pop¬ 
ulation  increases  the  demand  for  water  and  land  based 
recreation  areas  will  expand.  Population  increases,  and 
therefore  recreation  demand,  will  be  greatest  in  the 
northern  counties.  Additional  demand  will  come  from  areas 
outside  the  Basin  where  supply  of  recreation  water  and 
land  is  insufficient  to  satisfy  demand. 

Much  of  the  Basin  area  is  highly  suited  for  recreation 
usage.  Many  good  sites  remain  which  could  be  developed  to 
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Livestock  exclusion  promotes  regeneration  of  forestland  and  improvement  of  the  hydrologic 
condition. 


The  need  exists  for  development  of  additional  multipurpose  recreation  and  flood  prevention 
reservoirs  to  meet  future  demands. 


meet  expanded  water  based  recreation  demand.  Most  good 
sites  are  in  the  southern  two-thirds  of  the  Basin  within 
driving  range  from  areas  generating  high  demands.  Lands 
surrounding  the  good  sites  are  predominately  forested. 
The  trend  in  land  use  in  recent  years  has  been  a  reduction 
in  intense  agriculture  and  an  increase  in  pasture,  idle, 
and  forests.  This  changed  land  use  is  accompanied  by  an 
increase  in  farmsteads  being  acquired  mainly  for  week¬ 
ends  and  summer  retreats. 


A  report  prepared  by  Stanley  Consultants  for  the  MREA 
Water  Plan  shows  recreation  demand  projected  for  18  of 
the  MREA  counties  plus  the  spillover  from  three  urbanized 
counties  on  the  northern  rim.  The  numbers  shown  in  the 
Table  below  are  acres  projected  to  meet  demands  for 
boating,  fishing,  swimming  and  land  based  activities 
during  the  peak  hour  on  a  typical  weekend  (Table  5-5). 


The  demands  from  Medina  and  Summit  counties  above  that 
which  can  be  met  by  county  resources  are  included  in  the 
Northeast  Ohio  spillover.  All  19  counties  of  the  MREA 
region  except  Perry  are  covered  in  the  demands  shown  in 
Table  5-5.  Perry  County  will  more  than  meet  its  own 
needs  and  its  acreage  available  less  its  needs  will  help 
absorb  the  demand  shown  in  Table  5-5. 


Table  5-5 


Recreation  Acreage  Required  in  18  Southeast  Ohio  Countiesl/ 


Activity 

1970 

1980 

2000 

2020 

Boating 

Fishing 

Swimming 

Land  Based 

32,927 

1,887 

332 

42,700 

2,100 

400 

60,100 

2,400 

610 

77,900 

2,600 

820 

Activities 

50,880 

83,300 

148,100 

218,100 

1/  Includes  spillover  demand  from  Northeast  Ohio  to  be 
met  by  Ashland  and  Stark  Counties. 


Source:  Stanley  Consultants  Report  furnished  by  ODNR  to 

the  Corps  of  Engineers,  March  9,  1972. 
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Table  5-6  shows  difference  between  acreage  supplied  and 
acreage  demanded. 


Table  5-6 


Recreation  Acreage  Needed  or 
Surplus  in  18  Southeast  Ohio  Counties^/ 


Activity 

1970 

1980 

2000 

2020 

Boating 

+  29,063 

+  19,500 

+  7,700 

-10,000 

Fishing 

715 

880 

-  1,170 

-  1,370 

Swimming 

Land  Based 

120 

218 

424 

632 

Activities 

+147,293 

+112,900 

+52,500 

-17,000 

!_/  Surpluses  are  indicated  by  a  positive  sign  and  needs 
by  a  negative. 


Source:  Stanley  Report  furnished  by  ODNR  to  Corps  of 
Engineers,  March  9,  1972. 

A  surplus  of  boating  and  land  based  activity  acreage  is 
indicated  through  the  year  2000.  There  is  need  for 
additional  fishing  and  swimming  acreage  at  present  but 
the  acreage  needed  is  small  compared  to  that  needed  for 
boating  and  land  based  activities  after  year  2000. 

The  Stanley  Report  indicates  that  more  than  half  the 
supply  of  boating  acres  is  contained  in  the  river  systems 
of  MREA  and  that  better  access  facilities  must  be  pro¬ 
vided.  Needs  for  boating  are  greatest  near  the  population 
centers  in  the  northern  part  of  the  Basin.  Both  public 
and  private  institutions  must  share  responsibility  for 
providing  or  enhancing  boating  opportunities. 

As  with  boating  the  greatest  need  for  fishing  is  centered 
in  the  northern  counties  of  the  MREA  region.  The  Stanley 
report  states  that  the  deficit  for  fishing  can  be  met  if 
access  to  streams  and  high  water  quality  is  assured. 

Swimming  needs  include  both  pools  and  beaches.  The 
Stanley  report  recommends  the  provision  of  additional 
beach  and/or  pool  facilities  at  major  recreation  areas. 
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Land,  based  recreation  activities  includes  camping,  pic¬ 
nicking  and  hiking.  Both  public  and  private  agencies  are 
expected  to  contribute  to  meeting  the  deficiency  that  may 
occur  by  2020.  Facilities  should  be  located  adjacent  to  a 
body  of  water  for  best  use.  The  Stanley  report  states  that 
in  MREA  facilities  for  land  based  activities  can  be  pro¬ 
vided  as  a  part  of  flood  plain  protection  and  resource 
development  programs. 

In  summary,  the  major  areas  of  need  are  on  the  North 
Urban  Rim  of  the  MREA  region. 

Additional  land  required  by  2020  is  approximately  10,000 
acres  of  water  for  boating,  1400  acres  of  shoreline 
for  fishing,  600  acres  of  beaches  for  swimming  and  17,000 
acres  of  land  for  land  based  activities.  Early  action 
plans  should  provide  about  900  shoreline  acres  and  about 
200  beach  or  pool  acres.  Boating  acres  and  land  based 

activity  acres  are  not  expected  to  be  critical  until  after 

2000. 
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Chapter  6 


EXISTING  WATER  AND  RELATED  LAND 
RESOURCE  PROJECTS  AND  PROGRAMS 


MUSKINGUM  RIVER  BASIN 


Chapter  6.  Existing  Water  and  Related  Land  Resources 

Projects  and  Programs _ 

Introduction 

A.  Soil  Conservation  Service 

B.  Soil  and  Water  Conservation  Districts 

C.  Agricultural  Stabilization  and  Conservation  Service 

D.  Farmers  Home  Administration 

E.  Cooperative  State-Federal  Forestry  Programs 

F.  Watershed  Protection  and  Flood  Prevention 

G.  Resource  Conservation  and  Development 

H.  Federal  and  Local  Protection  Projects 

I.  State  Development  and  Programs 

J.  Fish  and  Wildlife 

K.  Recreation 


L.  Water  Quality 


Existing  Water  and  Related  Land  Resource  Projects  and 
Programs  ~ 


Combined  efforts  of  Federal  and  State  agencies,  local 
communities  and  individuals  have  developed  the  Basin’s 
water  and  related  land  resources  to  its  present  status. 
Developments  vary  in  size  and  purpose.  They  range  from 
tree  planting  to  constructing  large  reservoirs. 

Several  water  resource  developments  are  presently  in 
use.  Fourteen  reservoir  projects  are  operated  by  the 
Corps  of  Engineers  and  the  Muskingum  Watershed  Conser¬ 
vancy  District,  two  Federal  reservoir  projects,  a  major 
State  reservoir  project,  five  Federal  local  protection 
projects,  and  one  State  channel  improvement  project. 
Many  smaller  State  and  other  lake  projects  are  distrib¬ 
uted  throughout  the  Easin. 

This  section  explains  in  some  detail  the  USDA  programs 
along  with  related  Federal,  State,  and  local  agencies  or 
programs  that  influence  water  and  related  land  resource 
developments  in  the  Basin. 

A.  Soil  Conservation  Service 


The  primary  function  of  the  Soil  Conservation  Service, 
under  Public  Law  46  of  the  74th  Congress,  as  amended,  is 
to  assist  landowners,  communities ,  and  institutions  in 
planning,  applying  and  maintaining  soil  and  water  con¬ 
servation  measures  on  their  lands.  The  Act  was  passed  by 
Congress  in  April  1935.  It  formally  recognized  soil 
erosion  as  "a  menace  to  national  welfare"  and  declared  a 
"policy  of  Congress  to  provide  permanently  for  the 
control  and  prevention  of  soil  erosion  and  thereby 
to  preserve  natural  resources,  control  floods,  prevent 
impairment  of  reservoirs,  protect  public  health  and 
public  lands,  and  maintain  the  navigability  of  rivers 
and  harbors." 

Under  this  Act,  the  Soil  Conservation  Service  provides 
technical  assistance  through  soil  and  water  conservation 
district  programs.  All  counties  in  the  Muskingum  River 
Basin  have  organized  soil  conservation  districts  and  are 
active  in  conservation  program  developments. 


Related  activities  of  SCS  include  soil  surveys  and 
interpretations,  propagation  of  new  conservation  plant 
materials,  and  providing  technical  assistance  in  connec¬ 
tion  with  other  USDA  programs.  Watershed  project  are 
initiated  through  the  PL-566  program  and  soil  and  water 
conservation  district  activities. 

B .  Soil  and  Water  Conservation  Districts 

There  is  a  Soil  and  Water  Conservation  District  in  each 
of  the  27  counties  included  in  the  Muskingum  River  Basin. 
Each  district,  delineated  by  county  boundaries,  is  orga¬ 
nized  or  established  under  provisions  of  acts  passed  by 
State  legislature  to  encourage  development,  improvement, 
and  conservation  of  land  and  water. 

Districts  concern  themselves  with  all  water,  land,  and 
associated  resource  problems  within  their  boundaries. 
Their  main  objectives  are  to  have  complete  soil  and  water 
conservation  programs  established  on  all  lands  and  to 
assist  in  the  solutions  of  water  problems  throughout  the 
districts.  They  enter  into  cooperative  agreements  with 
landowners  and  provide  for  assistance  to  those  who  wish 
to  participate  in  the  district  program. 

District  programs  include  practices  such  as :  farm  plan¬ 
ning  for  soil  and  water  conservation;  erosion  and  sedi¬ 
ment  damage  reduction;  and  control  of  water  including 
flood  prevention,  drainage,  and  irrigation.  Among  the 
many  conservation  and  farm  improvement  practices  applied 
and  assisted  by  districts  are  3,900  farm  ponds  and  97,208 
acres  of  tree  planting. 

Districts  prepare  annual  programs  to  meet  goals  and 
designate  major  problems  and  assistance  needed  to  provide 
for  the  protection  and  preservation  of  land  and  water 
resources  of  the  district. 

Conservation  practices  applied  as  of  July  1,  1972,  for 
water  and  land  resource  developments  that  reduce  erosion, 
sediment  production  runoff  rates  and  control  water  are  on 
the  following  page. 
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Practices 

Unit 

Amount 

Conservation  Cropping 

Acres 

793,610 

Contour  Farming 

Ac  re  s 

196,940 

Stripcropping 

Acres 

320,740 

Critical  Area  Planting 

Ac  re  s 

45,480 

Diversion 

Feet 

1,657,100 

Drainage  Field  Ditch 

Feet 

665,170 

Drainage  Main  or  Lateral 

Feet 

3,634,190 

Grass  Waterways  or  Outlet 

Acres 

2,610 

Pasture  and  Hayland  Planting 

Acres 

294,550 

Pasture  and  Hayland  Management 

Acres 

231,980 

Terrace  Gradient 

Feet 

158,660 

Drain 

Feet 

54,009,090 

Other  conservation  practices  which  provide  for  recreation 
and  fish  and  wildlife  areas  and  the  amount  of  these 
installed  practices  are  as  follows: 


Practices 

Unit 

Amount 

Farm  Ponds 

No: 

3,900 

Fish  Pond  -  Management 

No: 

3,470 

Wildlife  Wetland  Management 

Acres 

5,080 

Tree  Planting 

Acres 

97,210 

Cropland  to  Wildlife  - 
Recreation 

Acres 

7,470 

Woodland  Improvement 

Acres 

54,800 

The  Soil  Conservation  Districts  take  leadership  in  guid¬ 
ing  and  scheduling  programs  to  meet  their  needs. 

C .  Agricultural  Stabil ization  and  Conservation _ S e rvi c e 

The  Agricultural  Conservation  Program  is  a  program  admin¬ 
istered  by  the  Agricultural  Stabilization  and  Conserva¬ 
tion  Service  that  allows  producers  of  agricultural  pro¬ 
ducts  to  participate  with  the  Federal  Government  on  a 
voluntary  basis  to  install  needed  conservation  practices 
on  individual  farms.  This  program  provides  cost-sharing 
assistance  to  farmers  in  implementing  soil,  water,  wood¬ 
land,  and  wildlife  conservation  practices  on  farm  lands 
now  in  agricultural  production.  It  does  not  apply  to 
development  of  new  or  additional  land  for  agricultural 
production.  The  cost  of  the  conservation  practice  is 


generally  shared  equally  between  the  Federal  Government 
and  the  cooperators.  The  conservation  practices  must  be 
applied  satisfactorily  by  the  farmers  in  accordance  with 
applicable  specifications. 

The  Soil  Conservation  Service  has  responsibility  for  (a) 
helping  to  formulate  the  annual  Agricultural  Conservation 
Program  and  (b)  carrying  out  certain  of  its  technical 
phases.  The  Soil  Conservation  Service  responsibilities 
for  technical  phases  of  applying  specified  ACP  practices 
on  the  land  includes  the  following  steps : 

1.  Determination  of  need  and  practicability  of  the 
practice  on  a  farm  or  ranch. 

2.  Necessary  site  selection,  other  preliminary  work  and 
layout  of  a  practice. 

3.  Necessary  supervision  of  installation. 

4.  Necessary  checking  and  certification  of  performance. 


D .  Farmers  Home  Admin i s t ration 

The  Farmers'  Home  Administration  Act  of  1946,  under 
Public  Law  731  -  79th  Congress  has  been  assisting, 
through  loan  programs,  rural  property  owners  and  communi¬ 
ties  in  the  development  of  water  and  related  land 
resource  projects.  Community  Service  loans  and  grants 
have  been  provided  to  legal  entities  for  the  development, 
distribution,  use  and  control  of  water,  installation  of 
waste  disposal,  constuction  of  outdoor  recreation  improve¬ 
ments  and  soil  conservation  practices. 

All  counties  within  the  Basin,  with  the  exception  of 
Belmont,  Columbiana,  Summit,  Medina,  and  Richland,  have 
F.H.A.  Comprehensive  Planning  Grants.  The  grants  assist 
in  the  preparation  of  county-wide  comprehensive  plans  for 
the  development  of  water  and  sewer  systems  for  rural 
counties  which  do  not  have  immediately  available  funds. 
There  is  one  Soil  Conservation  Watershed  loan  for  flood 
control  --  The  Chippewa  Creek  Watershed  Project.  Other 
Soil  Conservation  Watershed  loans  are  made  to  legal 
entities  for  purposes  such  as:  water  storage,  municipal 
water  supply,  and  recreation. 
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Other  programs  include  Direct  Rural  Housing,  Insured 
Rural  Housing,  Farm  Ownership,  Operating,  Emergency  and 
Economic  Opportunity  Loans. 

E.  Cooperative  State-Federal  Forestry  Programs 

Cooperative  Federal-State  forestry  programs  active  within 
the  Basin  include*  Forestation,  Forest  Management,  Insect 
and  Disease  Control,  and  Fire  Control.  The  various 
services  of  these  programs  are  provided  by  the  Ohio 
Department  of  Natural  Resources,  Division  of  Forestry  and 
Reclamation.  Cost  sharing  is  available  from  the  Rural 
Environmental  Conservation  Program  (RECP)  through  the 
Rural  Environmental  Assistance  Program  (REAP) ,  and  For¬ 
estry  Incentives  Program  (FIP)  for  approved  forest  prac¬ 
tices  installed  on  private  land.  The  Forest  Service 
cooperates  with  the  State  and  Corps  of  Engineers  in 
multiple-use  planning  of  public  use  areas  and  implemen¬ 
tation  of  such  plans  on  certain  reservoir  sites. 

Over  94  percent  of  the  commercial  forest  land  is  in 
private  ownerships,  and  about  two-thirds  of  these  areas 
are  in  small  holdings.  Forest  programs  in  which  the  State 
and  the  U.S.  Forest  Service  cooperate  are  largely  directed 
to  helping  these  small,  private  forest,  landowners 
plant,  grow,  protect,  and  market  their  timber.  There  is 
an  estimated  total  of  16,450  forest  land  ownerships  of 
which  14,460  are  resident  owners  and  1,990  are  absentee 
owners . 

Many  cooperative  programs  are  well  established  and  this 
represents  some  progress.  During  1960-1969,  804  land- 
owners  received  management  planning  assistance  under 
cooperative  forestry  programs  involving  a  total  of  35,170 
acres.  Other  accomplishments  include :  tree  planting  on 
15,200  acres  of  open  lands,  stand  improvement  (including 
reinforcement  planting)  on  15,080  acres  of  forest  land, 
improvement  and  controlled  harvest  cutting  on  11,560 
acres,  and  8,920  acres  protected  from  grazing.  Under 
these  programs,  an  additional  16,400  acres  of  tree 
planting,  18,200  acres  of  stand  improvement,  and  6,500 
acres  of  grazing  control  are  projected  for  completion  by 
1980. 


Protection  of  forest  land  from  destruction  or  damage  by 
fire  is  necessary  to  attain  maximum  benefits  for  water, 
timber,  recreational  facilities,  and  wildlife  habitat. 
Fires  burn  up  the  protective  humus  and  duff  layers  and 
kill  reproduction,  which  in  turn  leads  to  erosion  of  the 
bared  soil  and  subsequent  sedimentation  and  pollution  of 
the  streams. 

Approximately  two-thirds  of  the  Muskingum  River  Basin 
lies  within  the  boundaries  of  the  Ohio  State  Forest  Fire 
Protection  Area  (See  Map  6-1).  Fire  control  in  the 
remaining  one-third  of  the  Basin  is  achieved  by  various 
county  and  municipal  fire  departments.  On  National  Forest 
land  adequate  fire  protection  is  provided  by  the  U.S. 
Forest  Service  and  Ohio  State  Forestry  agencies  under  the 
Clarke-McNary  Cooperative  Fire  Control  Program. 

During  the  last  ten  years,  the  yearly  acreage  of  forest 
burned  is  710  acres  or  0.05  percent  of  forest  land  under 
state  protection.  This  is  well  under  the  state  fire-loss 
index  goal  of  0.1  percent  of  the  protected  area.  The 
average  size  fire  is  two  acres.  Seventy  percent  of  the 
fires  occur  in  the  spring,  with  the  major  causes  debris 
burning  and  smoking.  No  reliable  fire  records  are  avail¬ 
able  for  the  Basin  counties  and  portions  of  counties 
outside  the  state  fire  protection  districts. 

F.  Watershed  Protection  and  Flood  Prevention 


The  Department  of  Agriculture  provides  technical  and 
financial  assistance  for  the  development  of  small  water¬ 
shed  projects  for  all  types  of  water  and  land  resource 
developments.  Provisions  for  assistance  include  works  of 
improvement  for  water  management  and  flood  prevention, 
protection  and  preservation  of  watershed  land  and  for¬ 
est,  recreation  or  fish  and  wildlife  development,  and 
storage  of  water  for  municipal  and  industrial  water 
supply  and  pollution  abatement  by  flow  regulations. 

Map  6-2  shows  status  of  small  watershed  project  develop¬ 
ments  in  the  Basin.  Application  for  assistance  have  been 
submitted  on  six  areas  by  local  people.  These  applica¬ 
tions  include  a  total  land  area  of  1,219  square  miles  or 
15  percent  of  the  Basin  area.  Three  of  the  applications 
have  been  authorized  for  planning.  Two  of  these  applica¬ 
tions  have  been  authorized  for  construction. 
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The  Chippewa  Creek  and  the  Buffalo  Creek  Watershed 
Projects  are  authorized  for  construction.  The  level  of 
protection  provided  will  be  adequate  for  a  substantial 
level  of  agricultural  production  and  reduction  in  other 
flood  water  damages.  Flood  damages  will  be  reduced 
$196,200  with  projects  installed. 

G *  Resource  Conservation  and  Development  Program 

The  Resource  Conservation  and  Development  (RC&D)  Program 
was  authorized  by  the  Food  and  Agriculture  Act  of  1962. 
It  expands  opportunities  for  conservation  districts, 
local  units  of  government,  and  individuals  to  improve 
tneir  communities  in  Multi— County  areas.  The  Program  can 
assist  in  enhancing  their  economic,  environmental,  and 
social  well-being. 

Projects  are  initiated  and  carried  out  by  local  people. 
Assistance  is  provided  by  state  agencies  and  agencies  of 
the  United  States  Department  of  Agriculture  under  present 
program  authorizations  including  that  contained  in  Sec¬ 
tions  31  and  32  (e)  of  Title  III  of  the  Bankhead- Jones 
Farm  Tenant  Act  as  amended  by  Title  I,  Section  102  of  the 
Food  and  Agricultural  Act  of  1962  (Public  Law  87-703), 
and  the  Soil  Conservation  Act  of  1935  (Public  Law  74-46). 
These  projects  will  be  planned  and  carried  out  in  areas 
where  there  is  need  to  accelerate  conservation,  develop¬ 
ment,  and  utilization  of  natural  resources;  improvement 
of  the  general  level  of  economic  activity;  and  enhance¬ 
ment  of  environmental  and  standard  of  living. 

Two  Resource  Conservation  and  Development  Projects  are 
located  partially  in  the  Basin.  The  Buckeye  Hills  Project 
includes  parts  of  the  Belmont,  Monroe,  Morgan,  Noble,  and 
Washington  Counties.  The  Crossroads  Project  includes  only 
a  part  of  Columbiana  County.  These  projects  have  a 
completed  plan  and  are  authorized  for  operation. 

Resource  Conservation  and  Development  Projects  are  initi¬ 
ated  in  areas  where  the  acceleration  of  current  conserva¬ 
tion  activities  and  the  use  of  other  authorities  will 
provide  additional  opportunities  to  local  people.  The 
Soil  Conservation  Service,  Forest  Service,  and  other 
Federal  agencies  work  with  local  communities  and  agencies 
in  assisting  project  sponsors.  At  the  present  time,  the 
Buckeye  Hills  Project  is  working  on  projects  outside  the 
Muskingum  River  Basin  boundary. 
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Table  6-1 

Inventory  of  State  Projects 
Muskingum  River  Basin,  Ohio 
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*  Flood  control  pool  area  shown  includes  recreation  area. 

VwV  Flood  control  storage  shown  does  not  include  storage  for  recreation  pool. 


Programs  and  projects  carried  out  by  the  Division  of 
Wildlife  in  the  Muskingum  River  Basin  and  throughout  Ohio 
involve  basically  five  major  phases  of  fish  and  wildlife 
management:  (1)  administration,  (2)  research,  (3)  manage¬ 
ment,  (4)  development,  and  (5)  public  relations. 

Division  of  Wildlife  administrators  establish  work  prior¬ 
ities  and  basic  work  plan  objectives  for  research  pro¬ 
jects  and  the  management  of  public  hunting  and  fishing 
areas.  They  also  coordinate  the  agency's  activities  with 
federal,  local,  and  other  state  agencies  regarding  fish 
and  wildlife  programs. 

Fish  and  wildlife  research  entails  design  and  completion 
of  well-planned  projects  to  obtain  important  information 
about  game  species  of  fish,  birds,  and  mammals.  This 
research  seeks  information  on  reproduction,  average  life 
spans,  preferred  foods,  ecological  relationships,  and 
many  other  subjects.  Such  information  helps  biologists  to 
determine  factors  which  limit  fish  and  wildlife  population 
increases . 

Good  research  programs  generate  information  on  which 
recommendations  can  be  based  for  developing  management 
plans.  Such  plans  often  deal  primarily  with  establishing 
or  improving  suitable  fish  and  wildlife  habitat  (quality 
food,  shelter,  and  water  for  the  given  species).  Manage¬ 
ment,  based  on  sound  research,  also  includes  the  setting 
of  biologically  sound  hunting  and  fishing  seasons  and  bag 
and  creel  limits. 

Management  plans  lead  to  development  of  fish  and  wildlife 
areas.  Development  includes  activities  such  as  aquatic 
weed  control,  installations,  and  clearings  in  forests, 
food  plots,  access  trails,  and  roads  for  hunters  and 
fisherman,  and  tree-shrub  plantations  which  provide  wild¬ 
life  food  and  cover. 

The  last  basic  phase  of  wildlife  management  involves 
compilation  and  distribution  of  information  on  radio, 
television,  and  in  various  publications.  An  effective 
information  program  is  vital  to  explain  projects  and 
programs  to  the  public. 
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K.  Recreation 


Many  of  the  finest  public  recreational  areas  in  Ohio  are 
in  the  Muskingum  River  Basin.  Water-oriented  recreational 
facilities  are  always  the  most  popular  and  practically 
all  the  recreation  areas  in  the  Basin  are  in  this 
category.  The  Basin  has  about  740  bodies  of  water  two 
acres  or  more  in  area.  These  include  the  recreation  pools 
at  most  of  the  flood  control  reservoirs,  smaller  impound¬ 
ments,  abandoned  quarries  and  gravel  pits,  and  farm 
ponds.  There  are  about  33,870  surface  acres  of  water 
bodies  at  43  public  recreational  areas  in  the  Basin. 
Boating,  fishing,  camping,  and  hunting  are  permitted 
at  most  of  the  sites. 

L.  Water  Quality 

The  Ohio  Water  Commission  has  primary  responsibility  for 
designating  the  department,  regional  office,  or  indepen¬ 
dent  agency  accountable  for  coordinating,  planning,  moni¬ 
toring,  and  controlling  water  quality  in  the  Muskingum 
River  Basin.  Resources  development,  as  of  1968,  was 
divided  among  a  number  of  agencies,  and  none  were  staffed 
or  equipped  with  the  engineering,  laboratory,  or  adminis¬ 
trative  responsibilities  for  water  quality  management. 
However,  there  are  proposed  water  quality  objectives.]^/ 
These  objectives  are  as  follows: 

1.  Establish  water  quality  monitoring  stations  and 

collect  data  for  present  and  future  control  activi¬ 
ties. 

2.  Work  with  the  Department  of  Health  to  inventory  and 
categorize  all  industries  in  the  Basin. 

3.  Act  with  the  Department  of  Health  to  define  and 
enforce  control  of  major  pollution  sources  as  imme¬ 
diate  relief  to  Basin  quality  conditions. 

4 .  Serve  as  liaison  with  the  U.S.  Army  Corps  of 
Engineers,  Soil  Conservation  Service,  and  other  agen¬ 
cies  to  coordinate  improvement  of  natural  pollution 
conditions . 


]V  Objectives  taken  from  the  Muskingum  River  Basin  Surface 
Water  Quality  Report. 
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5.  Define  management  aids  needed  for  future  quality 
control  such  as  a  water  quality,  flood  control,  and 
low-flow  augmentation  basin  model  to  facilitate  pro¬ 
jecting  and  programming  specific  control  measures. 
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Chapter  7 


WATER  AND  RELATED  LAND  RESOURCE 
DEVELOPMENT  POTENTIAL 


MUSKINGUM  RIVER  BASIN 


Chapter  7.  Water  and  Related  Land  Resource 

Development  Potential _ 

Availability  and  Use  of  the  Land  Resource  Base 

1.  Agricultural  Land  Base 

2.  Nonagricultural  Land  Base 

Land  Treatment 

Water  Resource  Development  Opportunities 

1.  Flood  Control 

a.  Hydrologic  Soil  Conditions 

b.  Impoundments 

c.  Channel  Modifications 

2.  Drainage  Improvements 

3.  Irrigation 

4.  Water  Quality  Improvement 

5.  Municipal  and  Industrial  Water  Supply 

Recreation 
Fish  and  Wildlife 

Forest  Resource  Development  Potential 


A •  Availability  and  Use  of  the  Land  Res pure e  Base 


Future  land  uses  are  based  on  projected  requirements  for 
food,  feed,  fiber  and  land  requirements  for  nonagricul- 
tural  purposes  such  as  urban  and  related  uses.  Present 
and  projected  land  uses  are  shown  in  Table  3-9  and  9A  of 
Chapter  3. 

Agricultural  Land  Base 

Approximately  2,495,440  acres  (USDA  Classes  I,  II  and  III 
land)  are  suitable  for  regular  cultivation.  Cropland  use 
accounts  for  1,498,580  acres  or  60  percent.  Remaining  40 
percent  is  used  for  forest,  pasture  and  other  nonculti- 
vated  uses.  Some  of  this  acreage  could  be  made  available, 
if  needed,  for  cultivated  crops. 

Another  967,940  acres  are  suitable  for  occasional  or 
limited  cultivation  only  (USDA  Class  IV  land).  Presently, 
244,480  acres  are  in  cropland  use  and  a  portion  of  the 
remaining  723,460  acres  could  be  available  for  cultiva¬ 
tion  with  appropriate  land  treatment  practices  applied. 

The  projected  increase  in  population  will  cause  an 
increase  in  demand  for  agricultural  products.  The  Basin 
has  potential  to  increase  its  crop  production.  This 
could  be  accomplished  by:  converting  about  50  percent 
of  the  407.5  thousand  acres  of  pastureland  on  Classes 
II  and  III  lands  to  crops,  utilizing  idle  lands  on 
Classes  II  and  III,  applying  needed  land  treatment  mea¬ 
sures,  and  utilizing  improved  methods  of  technology. 

Nonagricul tural  Land  Base 

As  population  increases,  more  land  for  urban  and  other 
nonfarm  uses  will  be  required.  Land  for  these  uses  will 
come  primarily  from  areas  now  in  agricultural  uses. 
Diversion  of  agricultural  lands  may  be  caused  by  incon¬ 
venience,  ordinances,  speculative  ventures,  tax  structure 
and  other  factors  related  to  developing  urban  areas.  Ohio 
voters  at  the  general  election  in  November  1973  voted  in 
favor  of  Issue  No.  1  that  amended  the  Constitution 
"to  allow  land  devoted  exclusively  to  agricultural  use  to 
be  valued  for  taxation  at  its  current  value  for  such 
"  In  April  1974,  the  Ohio  General  Assembly  passed  a 


use . 


law  implementing  the  constitutional  amendment  ..1/  This  law 
encourage  agricultural  land  to  stay  in  production  rather 
than  be  converted  to  other  uses  because  of  the  possible 
tax  advantages. 

By  1980,  an  estimated  69,370  acres  of  land  presently 
being  used  for  cropland  and  pasture  will  be  required  for 
urban  and  associated  uses.  Additional  acreages  required 
during  the  periods  1980-2000  and  2000-2020  are  estimated 
at  115  thousand  and  151.5  thousand  acres  respectively. 
By  the  year  2020,  the  amount  of  urban  and  other  nonagri- 
cultural  acreage,  excluding  forest  land,  is  projected  in 
excess  of  668.5  thousand  acres. 

Surface  mining  operations  have  and  will  continue  to 
have  a  tremendous  impact  on  land  use  patterns  in  the 
Basin.  To  date  more  than  185,000  acres  have  been  dis¬ 
turbed  by  stripmining  operations.  This  practice  is  ex¬ 
pected  to  continue  at  an  annual  rate  of  nearly  5000  acres 
until  an  additional  250,000  acres  are  disturbed  by  the 
year  2020  for  a  total  of  over  410,000  acres  that  will  be 
surface  mined.  Fifty-seven  percent  of  the  acres  to  be 
mined  will  come  from  forest  land  and  about  41  percent 
will  be  acres  presently  producing  food,  feed  and  fiber. 

B .  Land  Treatment 

Objectives  of  applying  conservation  measures  are  to 
reduce  soil  losses  to  a  tolerable  limit,  solve  water 
management  problems,  and  establish  desirable  vegetation 
for  the  intended  land  use.  The  measures  consist  of  a 
variety  of  individual  practices  (in  many  cases  two  or 
more  practices  on  the  same  acre)  designed  to  adequately 
protect  the  soil,  water,  and  plant  resources  from  deteri¬ 
oration  either  naturally  or  by  the  action  of  the  land 
user. 

Usually  soil  losses  in  excess  of  3  tons  per  acre 
per  year  of  on-site  erosion  are  considered  excessive. 
Estimates  of  soil  loss  on  cropland  soils  without  treat¬ 
ment  range  from  4  tons  to  over  12  tons  per  acre  per  year. 
For  most  soils  in  the  Basin,  proper  treatment  reduces  the 
on-site  soil  loss  to  less  than  3  tons  per  acre  per  year. 


1/  Agricultural  Use  Value  Taxation  of  Ohio  Farms,  Cooper¬ 
ative  Extension  Service,  Ohio  State  University,  Janu¬ 
ary  1975,  p.  2. 
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Erosion  in  cornfield  without  proper  land  treatment  measures. 


Grassed  waterway  to  help  reduce  runoff  and  erosion 


Water  management  practices  generally  reduce  water  veloc¬ 
ity  to  a  nonerosive  level  and  provide  air-water  relation¬ 
ships  in  the  soil  that  support  adequate  plant  growth. 
High  crop  yields  and  high  residue  production  are  favor¬ 
able  to  sustained  agricultural  yields  and  at  the  same 
time  provide  a  major  food  supply  to  many  species  of 
upland  wildlife.  Installation  of  all  the  subsurface 
drainage  measures  needed  in  the  Basin  would  result  in 
increased  production  of  food,  feed,  and  fiber  on  295,000 
acres.  In  addition,  proper  management  of  wetlands  would 
improve  the  wetland  habitat  on  about  50,000  acres. 

Ponds  create  aquatic  habitat  for  fishes,  frogs  and  other 
aquatic  vertebrates  and  invertebrates  as  well  as  nesting 
areas  and  resting  areas  for  waterfowl.  The  area  around 
these  ponds  is  planted  to  grasses,  shrubs,  and  trees  that 
provides  improved  habitat  for  upland  game.  Stripcropping 
and  hedge  row  plantings  will  provide  many  miles  of 
valuable  edge.  These  practices  together  with  specific 
wildlife  management  practices  would  improve  the  upland 
game  habitat  on  over  75,000  acres. 

There  is  practically  no  limit  to  the  potential  for 
application  of  conservation  treatment  measures  in  the 
Basin.  Over  3.3  million  acres  now  require  treatment  to 
obtain  maximum  moisture  infiltration  and  minimize  ero¬ 
sion.  Treatment  of  these  acres  would  provide  impacts 
in  reduced  surface  runoff,  increased  crop  yields,  reduced 
soil  erosion  and  sediment  pollution  of  surface  waters, 
increased  wildlife  habitat,  and  improved  esthetics. 

C .  Water  Resource  Development  Opportunities 

1.  Flood  Control 
a.  Hydrologic  Soil  Conditions 

Hydrologic  conditions  can  be  improved  by  treating  criti¬ 
cally  eroding  areas  in  the  Basin.  There  is  opportunity  to 
treat  these  areas  by  tree  planting,  installing  drainage 
measures,  reducing  grazing,  and  reestablishing  vegetative 
cover.  Stripcropping  and  constructing  terraces  and  diver¬ 
sions  will  aid  in  improving  hydrologic  conditions.  In¬ 
creasing  vegetative  cover  and  application  of  conservation 


7-3 


practices  for  water  management  will  increase  infiltration 
characteristics  of  the  soil.  Improved  land  cover  condi¬ 
tions  and  land  use  changes  can  reduce  peak  flow  charac¬ 
teristics,  reduce  surface  runoff,  and  improve  quality 
surface  water.  The  amount  of  reduction  of  surface 
runoff  and  peak  discharges  depends  on  the  antecedent  soil 
moisture  conditions  and  the  intensity  of  storm  rainfall. 

Sediment  pollutes  streams,  reduces  channel  and  reservoir 
capacity,  promotes  increased  flood  stages,  deposits  on 
prime  agricultural  lands,  fills  drainageways ,  and  damages 
urban  facilities.  Adequate  conservation  programs  on  agri¬ 
cultural  lands  help  reduce  sediment  production  by  con¬ 
trolling  erosion  at  its  sources.  Other  sediment  sources 
include  new  urban  and  suburban  construction  areas  for 
which  erosion  control  practices  such  as  quick  seeding  of 
denuded  and  disturbed  areas  and  temporary  sediment  stil¬ 
ling  basins  need  to  be  applied.  Probably  the  most 
effective  means  to  protect  denuded  and  disturbed  areas  of 
construction  from  accelerated  erosion  and  subsequent  off¬ 
site  sedimentation  would  be  to  have  legislative  controls. 
Senate  Bill  305,  enacted  January  1972,  authorized  the 
Ohio  Department  of  Natural  Resourrces,  Division  of  Soil 
and  Water  Districts,  to  implement  agriculture  pollution 
and  urban  sediment  pollution  abatement  programs .  At  the 
present  time,  the  two  programs  have  been  formulated  but 
have  not  been  implemented.  Legal  controls  now  exist 
in  promoting  early  reclamation  of  strip  mine  areas. 

The  Ohio  strip  mine  law  requires  all  stripped  land  to 
be  seeded  to  legumes  and  grasses  after  operations  have 
ceased.  Temporary  vegetative  cover  on  soil  storage  areas 
is  also  required.  A  mixture  of  two  varieties  of  grass 
seed  and  two  varieties  of  legumes  at  a  rate  of  20-30 
pounds  per  acre  is  recommended.  Trees  may  also  be  planted 
along  with  grass  cover. 

b.  Impoundments 

Water  reservoirs  can  be  constructed  in  almost  all  areas 
of  the  Muskingum  River  Basin  except  for  the  relatively 
flat  portions  along  the  western  and  northern  edges. 
Present  and  future  needs  of  the  Basin  will  have  to  be  met 
with  the  use  of  smaller  sites  because  the  larger  sites 
have  been  used  by  the  Corps  of  Engineers  and  State  of 
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Single-purpose  floodwater  retarding  reservoir,  Chippewa  Creek  Watershed. 


Multiple-purpose  impoundment,  Leesville  Reservoir. 


Ohio  for  flood  control  and  recreational  developments. 
Several  such  sites,  Buckhorn  and  Mohawk  Lakes,  have  been 
used  by  private  interest  groups. 

Three  hundred  and  thirty-one  potential  dam  sites  were 
identified  in  this  study.  Of  these,  two  hundred  and 
forty-eight  were  found  to  have  some  degree  of  development 
capability.  Drainage  areas  in  these  upstream  sites  ranged 
from  less  than  one  to  greater  than  80  square  miles,  as 
indicated  by  Figure  7-1.  These  identified  sites  do  not 
necessarily  reflect  all  possible  alternate  locations. 
Many  of  the  sites  have  not  had  geologic  investigations 
and  may  not  be  physically  feasible  because  of  adverse 
subsurface  condition.  The  larger  and  more  feasible  sites 
are  shown  in  Map  7-1.  A  preliminary  evaluation  and  site 
map  are  shown  in  the  appendix. 

The  rugged  topography  of  MLRA  126  is  well  suited  for 
reservoir  development.  Because  of  many  other  uses  of  the 
valley,  such  as  roads,  railroads,  residential  and  indus¬ 
trial  developments  many  larger  potential  sites  are  very 
costly.  Many  smaller  less  costly  sites  still  exist.  Many 
uses,  namely  flood  control,  sediment  control,  water 
supply,  recreation,  water  quality  control,  and  fish  and 
wildlife  developments  are  available  in  the  smaller  sites. 
The  small  sites  can  best  be  developed  by  a  farm-by-farm 
approach  or  by  small  groups. 

Few  sites  are  available  in  MLRA  111  because  the  topo¬ 
graphy  is  generally  not  well  suited  for  reservoir  devel¬ 
opment.  Most  of  the  reservoir  sites  evaluated  are  located 
in  the  mid-section  of  the  watershed.  (MLRA  124  and  139) 

Topography  in  MLRA  139  features  low  to  moderate  rolling 
hills  consisting  of  glaciated  material  comprised  mostly 
of  sandstone  and  shale.  MLRA  124  has  steeper  rolling 
hills  which  consist  of  residual  sandstone  and  shale 
material.  The  valleys  are  generally  wider  than  those  in 
MLRA  126  and,  consequently,  are  not  used  as  extensively 
for  roads,  railroads  and  other  municipal  and  industrial 
developments.  The  greatest  concentration  of  sites  are  in 
the  Lower  Killbuck  and  Sugar  Creek  region.  The  sites  in 
the  Killbuck,  Sugar  Creek,  Upper  Tuscarawas,  Sandy  and 
Conotton  Creeks  are  located  within  a  50  mile  radius  of 
the  large  metropolitan  areas  of  Canton  and  Akron.  The 
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NUMBER  OF  STRUCTURES 


F  igure  7-1 

RANGE  IN  DRAINAGE  AREA  SIZE 
OF  POTENTIAL  RESERVOIR  SITES 


DRAINAGE  AREA  PER  SQ.MI. 
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larger  multi-purpose  sites  such  as  4B-3.5-2  and  4A-12-3.2 
have  a  potential  development  for  recreational  use  which 
would  serve  the  large  number  of  people  located  on  the 
northern  rim  of  the  Basin.  Recreation  provided  at  the 
sites  would  vary  from  boating,  fishing  to  swimming. 

Multi-purpose  reservoirs  in  the  proper  locations  within 
a  region  could  be  developed  for  low  flow  augmentation  for 
water  quality  control.  Flows  and  storage  needs  for  14 
villages  are  shown  in  Table  7-2. 

The  required  storage  shown  in  Table  7-3,  can  be  provided 
by  the  installation  of  multi-purpose  reservoirs  above 
the  villages.  For  example,  the  required  6800  ac./ft. 
of  storage  for  Ashland  can  be  provided  by  structures  4B- 
1-2.1  and  4B1-2.5;  and  the  100  ac./ft.  of  storage  for 
Jewett  can  be  provided  by  structure  4A-11.1-1. 

Total  available  storage  in  the  reservoirs  studied  varied 
from  three  inches  of  runoff  from  the  drainage  area  to 
an  excess  of  forty  inches.  Majority  of  the  sites  studied 
have  storage  capacity  for  multiple  purpose  use.  The 
studied  sites  vary  in  size  from  205  acres  to  66,560  acres 
and  provide  245,416  acre  feet  of  storage  for  flood 
control.  Table  7-1  shows  potential  storage  capacities  of 
the  various  types  of  structures  available  in  each  hydro- 
logic  subarea.  The  list  includes  the  most  probable 
selections  where  data  on  alternate  sites  permitted  a 
choice . 

Two  hundred  and  thirty-three  of  the  248  sites  inventoried 
have  sufficient  storage  for  flood  prevention  and  addi¬ 
tional  capacity  for  such  purposes  as  recreation,  water 
quality  control,  water  supply,  fish  and  wildlife,  or 
irrigation.  The  248  sites  could  provide  1,169,830  acre 
feet  of  water  storage,  with  a  surface  area  of  about 
59,184  acres.  Total  drainage  area  of  these  sites  is  about 
1,731  square  miles  or  22  percent  of  the  Basin.  The 
storage  available  is  not  enough  to  greatly  affect  the 
total  flooding  problem  in  the  Muskingum  but  some  local 
flooding  problems  can  be  solved  with  a  given  reservoir. 
An  economic  study  of  each  particular  site  is  required 
to  determine  if  a  reservoir  is  a  feasible  answer  to  a 
flooding  problem.  No  detailed  economic  analysis  was 
completed  for  the  reservoir  sites  studied  in  this  report. 
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TABLE  7-1 

Summary  of  Potential  Sites  Inventories 
Muskingum  River  Basin,  Ohio 
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TABLE  7-2 

Flow  Augmentation  for  Water  Quality  Control 
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TABLE  7-3 

Possible  Plans  for  Future  Water  Supply 
Muskingum  River  Basin,  Ohio 
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c.  Channel  Modification 


There  is  some  potential  for  channel  modification  in  the 
Basin.  The  amount  of  control  achieved  by  floodwater 
retarding  structures  will  determine  the  amount  of  channel 
work  needed.  Highly  erosive  soils  and  steep  stream  slopes 
of  the  Basin  will  also  limit  potential  development. 

The  full  potential  of  channel  work  is  usually  attained 
in  combination  with  floodwater  retarding  reservoirs. 
Some  deepening  of  the  channel  may  occur  where  inadequate 
drainage  outlets  are  a  problem.  Channels  designed  for 
three  year  level  of  protection  are  considered  adequate 
for  agricultural  purposes. 

2 .  Drainage  Improvement 

As  indicated  in  Chapter  four,  a  problem  of  excessive 
moisture  exists  on  about  295,000  acres  of  cropland.  Based 
on  the  profit  maximizing  linear  programming  model  about 
214,000  acres  would  be  profitable  to  drain  at  1972  price 
relationships.  (See  Table  8-18)  This  constitutes  an 
opportunity  for  improvement  and  could  be  accomplished 
by  either  open  ditches  or  subsurface  drainage,  providing 
suitable  outlets  are  available.  Subsurface  drains  are 
more  expensive  to  install  but  do  not  take  land  out  of 
production  as  do  open  ditches.  If  well  planned  and  con¬ 
structed,  subsurface  drains  require  little  maintenance. 

Investigations  indicate  outlets  for  subsurface  drains 
are  somewhat  limited.  This  factor  combined  with  the 
relatively  high  cost  has  caused  drainage  improvements 
to  occur  at  a  slow  rate. 

3.  Irrigation 

Irrigation  opportunities,  based  on  physical  potentials, 
are  good  in  the  northern  portions  of  the  Basin.  There 
appears  to  be  an  adequate  supply  of  ground  wat  _  avail¬ 
able  for  this  use.  At  present,  there  are  approximately 
4,000  irrigated  cropland  acres  within  the  Muskingum 
Basin . 

Additional  acres  have  not  been  utilized  for  irrigation 
due  to  several  factors.  The  most  significant  of  these 
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factors  are  '•  (a)  prices  of  irrigable  crops  have  not  been 
high  enough  to  justify  the  large  capital  investments  in 
equipment  and  water  supplies  and  (b)  limited  acreage  of 
irrigable  soils. 

The  1971  Conservation  Needs  Inventory  indicates  no  great 

change  from  dry  crop  farming  to  irrigated  within  the 
c  oming  dec  ade  s . 

4.  Water  Quality  Improvement 

The  major  water  pollutants  within  the  Basin  are  caused 
by  discharges  from  municipal  and  industrial  uses.  How¬ 
ever,  sediment  from  agricultural  lands,  adds  greatly  to 
the  water  pollution  problems.  In  addition  to  erosion  from 
agricultural  lands,  large  quantities  originate  from 
strip  mine  and  construction  areas.  Forest  land  erosion 
rates  are  low  and  offer  few  problems.  The  opportunity  to 
improve  water  quality  is  dependent  on  vigorous  programs 
to  control  soil  erosion  and  to  insure  that  existing  water 
quality  standards  are  met  by  municipal  and  industrial 
organizations . 

The  Water  Control  Board  of  the  Ohio  Department  of  Health 
can  provide  guidance  in  improving  operation  and  mainten¬ 
ance  of  municipal  and  industrial  sewage  treatment  plants. 
Systematic  collection  and  disposal  of  garbage  offers 
another  opportunity  to  counties,  towns  and  communities  of 
the  Basin  in  preventing  stream  pollution  from  solid  waste 
materials . 

Application  of  agricultural  pesticides,  herbicides  and 
chemical  fertilizers  can  be  managed  to  minimize  pollution 
of  streams.  Conservation  practices  that  increase  intake 
of  water  into  the  soil  and  reduce  the  rate  and  amount 
of  runoff  water  that  reaches  streams  can  bring  further 
reduction  to  pollution  from  agricultural  sources. 

Based  on  projected  demand  increases  for  water  recreation 
and  municipal  and  industrial  uses,  a  program  to  reduce 
pollution  in  the  Muskingum  and  its  tributaries  is  a 
necessity.  Table  7-2  reflects  the  water  quality  needs  as 
presently  assessed  and  projected  with  possible  reservoir 
sites  with  the  potential  for  meeting  the  needs.  While 
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lack  of  water  quality  standards  and  funding  for  construc¬ 
tion  makes  immediate  or  early  action  difficult,  any  long 
range  plan  should  include  these  potential  sites. 

5.  Municipal  and  Industrial  Water  Supply 

Opportunity  for  M&I  water  supply  development  . in  the 
Basin  is  based  on  present  and  projected  community  use 
and  sources.  Some  45  communities  in  the  Basin  have  no 
municipal  water  supply.  The  Water  Inventory  of  the 
Muskingum  Basin  indicated  the  combined  municipal  water 
requirements  of  these  communities  will  be  1.53  and  2.45 
million  gallons  per  day  in  1975  and  the  year  2000 
respectively.  Many  other  communities  with  surface  and 
well  sources  will  increase  useage  as  population  in¬ 
creases.  Multi-purpose  reservoirs  can  help  provide  the 
additional  municipal  water  supply  needed  to  meet  future 
demands.  Table  7-3  shows  communities  with  no  municipal 
water  supply  and  their  projected  requirements.  The  Table 
also  shows  possible  reservoir  sites  which  could  aid  in 
providing  municipal  water  sources  for  these  communities. 

The  Ohio  Department  of  Natural  Resources  conducted  a 
water  inventory  of  the  Muskingum  River  Basin  in  1968. 
This  inventory  report  contains  information  on  present  use 
and  projected  municipal  water  for  cities  and  small 
communities  situated  within  the  Basin.  Most  small  commu¬ 
nities  in  the  Basin  obtain  their  water  supplies  from 
wells.  Many  can  continue  to  do  so  through  the  year  2000 
and  beyond.  However,  those  communities  obtaining  water 
from  wells  along  the  Tuscarawas  River  should  realize  that 
those  wells  may  produce  high  chloride  water  as  pumping 
increases,  because  of  infiltration  from  the  river.  The 
chloride  content  originates  mostly  as  industrial  waste. 
To  keep  infiltration  a  minimum,  new  wells  should  be 
widely  spaced  and  located  as  far  from  the  river  as 
possible.  Communities  unable  to  increase  supplies  from 
underground  sources  have  a  choice  of  obtaining  water 
directly  from  nearby  streams  if  dry-season  flow  is 
sufficient,  or  by  constructing  surface  or  on-stream 
reservoirs,  whichever  is  the  more  practical  and  econom¬ 
ical  . 

Surface  reservoirs  can  be  constructed  at  sites  along 
the  streams  in  the  area.  Possible  on-stream  reservoir 
sites  for  consideration  are  shown  on  Map  7-1. 
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D.  Recreation 


Water  recreational  uses  are  not  expected  to  require  large 
areas  of  land  in  the  future.  Based  on  an  Ohio  State 
Outdoor  Recreation  Report  prepared  by  ODNR  water  area  for 
boating  will  be  in  surplus  through  the  year  2000.  The 
surplus  is  the  result  of  the  Muskingum  River  System  and 
large  existing  multi-purpose  reservoirs  located  in  the 
eastern  portion  of  the  Basin. 

The  opportunities  for  development  of  fishing  and  swimming 
waters  are  based  on  present  and  projected  demands  from 
the  State  Outdoor  Recreation  Report.  Combined  fishing 
and  swimming  requirements  will  be  1100,  1590  and  2000 
surface  acres  in  1980,  2000  and  2020  respectively  (See 
Table  7-4). 

Land  for  nonwater-oriented  recreation  activities  is  pro¬ 
jected  to  be  in  surplus  through  the  year  2000.  However, 
projections  indicate  a  need  of  17,000  additional  acres 
for  these  activities  by  the  year  2020.  Resources  for 
these  activities  could  be  developed  within  existing  state 
forests,  parks,  reclamation  areas  and  on  private  lands. 
The  developments  would  require  little  or  no  disturbance 
of  the  area's  natural  environment  and  cost  would  be 
minimal . 

E .  Fish  and  Wildlife 

Opportunity  for  development  of  fish  and  wildlife  habitat 
is  better  in  the  Basin  than  most  other  areas  of  the 
state.  The  rough  and  steeply  rolling  terrain  in  much  of 
the  Basin  is  not  well  suited  for  clean  cultivated  crops 
and  about  40  percent  of  it  is  best  suited  for  forest 
uses . 

Development  of  ponds  and  improvement  of  springs  to 
improve  pasture  use  can  make  a  significant  contribution 
to  wildlife  habitat  maintenance.  This  is  also  true  for 
larger  impoundments  that  are  designed  for  flood  control, 
water  supply,  recreation  or  other  such  uses. The  impounded 
water  creates  habitat  for  fishes,  frogs,  turtles  and 
other  aquatic  species.  They  attract  such  fish  eating 
birds  as  kingfishers  and  green  herons.  In  addition  to 
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wood  duck  and  mallard  nesting  habitat,  these  impoundments 
provide  rest  stops  for  other  water  birds  that  migrate 
through  the  area. 

On-stream  impoundments  will  have  the  adverse  effect 
of  changing  the  natural  configuration  of  that  portion 
of  the  stream  bed  located  within  the  pool  area.  However, 
the  structures  should  in  part  offset  this  effect  by 
providing  improved  water  quality  down  stream. 

A  conservation  land  treatment  program  will  also  greatly 
improve  stream  habitat.  The  present  average  annual  gross 
erosion  rate  for  the  Basin  is  estimated  at  4.65  tons  per 
acre.  Of  this  .12  tons  per  acre  (2.6  percent)  is 
delivered  to  the  streams  and  rivers  of  the  Basin.  Sound 
conservation  treatments  and  management  applied  to  con¬ 
trol  runoff  and  erosion  will  reduce  the  annual  gross 
erosion  rate  to  three  tons  per  acre  or  less  and  thereby 
improve  water  quality  and  stream  fish  habitat. 

Planting  of  grass,  shrubs,  and  trees  adjacent  to  water 
resource  improvements  will  improve  the  habitat  for  rab¬ 
bits,  quail,  raccoons,  songbirds,  and  several  other 
species.  Stripcropping  and  hedge  row  plantings  will 
provide  hundreds  of  miles  of  valuable  edge  for  use  by 
wildlife . 

In  addition  to  the  fish  and  wildlife  habitat  available 
from  other  water  resource  development  and  conservation 
treatment  measures  there  is  a  potential  for  extensive 
development  exclusively  for  fish  and  wildife  purposes. 
Wildlife  habitat  improvement  practices,  wetland  improve¬ 
ment  practices,  wildlife  pond  development,  and  other  such 
practices  could  provide  over  125,000  acres  of  improved 
habitat.  This  could  provide  a  significant  increase  in 
recreation  opportunities  for  hunters  and  fishermen. 

F .  Forest  Resource  Development  Potential 

The  1971  Conservation  Needs  Inventory  reveals  opportu¬ 
nities  for  forest  land  developments  through  needed  con¬ 
servation  practices.  Establishment  and  reinforcement  of 
timber  stands  are  needed  on  approximately  405,900  acres. 
The  opportunity  for  timber  stand  improvement  exist  on 
about  1,066,500  forest  land  acres.  These  figures  indicate 
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a  potential  need  for  development  of  about  85.5  percent  of 
the  total  forest  land  area  within  the  Basin. 

To  meet  land  treatment  provisions  of  Public  Law  566  for 
lands  above  proposed  structures,  basic  conservation  plans 
are  required.  Technical  assistance  in  planning  and  super¬ 
vision  of  installation  are  available.  Protection  of  water 
quality  in  proposed  recreation  and  municipal  and  indus¬ 
trial  water  supply  reservoirs  would  be  significantly 
increased  by  establishment  of  tree  cover  on  land  adjacent 
to  the  water. 

The  Rural  Environmental  Conservation  Program  (Rural 
Environmental  Assistance  Program  and  Forestry  Incentives 
Program)  can  provide  cost  sharing  for  most  noncommercial 
forest  practices.  This  program  can  be  an  effective  force 
in  encouraging  and  motivating  forestry  practices. 
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Chapter  8 


ALTERNATIVE  PLANS  OF  DEVELOPMENT 
AND  PROGRAM  IMPACTS 


MUSKINGUM  RIVER  BASIN 


Chapter  8.  Alternative  Plans  of  Development 

and  Program  Impacts 

A.  Plan  Formulation 

1.  Planning  Consideration 

2.  Coordination  with  Other  Agencies 

3.  Program  Alternatives 
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b.  Program  Summaries 

c.  Program  Alternatives 
Alternative  I 
Alternative  II 
Alternative  III 
Alternative  IV 

B.  Impacts 

C.  Recommended  Short  Range  Plan 

D.  Long  Range  Comprehensive  Plan 


A.  Plan  Formulation 


This  section  presents  four  alternative  plans  for  develop¬ 
ment  of  water  and  related  land  resources  in  the  Muskingum 
River  Basin.  It  describes  major  element  needs  and  ways  of 
satisfying  these  needs  under  existing  and  anticipated 
agency  authorities.  Four  alternatives  are  proposed  for 
early  action  toward  implementing  the  Basin  plan.  Each 
involves  different  levels  of  accomplishments  and  their 
costs.  Some  of  the  major  impacts  of  the  various  alterna¬ 
tives  are  presented  to  indicate  which  resources  may  be 
benefited  and  which  may  be  adversely  affected. 

1.  Planning  Considerations 

Plan  alternatives  were  developed  after  making  an  inven¬ 
tory  of  water  and  related  land  resources  of  the  Basin. 
The  inventory  included  a  study  of  resource  problems, 
needs,  and  opportunities  for  development.  The  kinds, 
amounts  and  conditions  of  these  resources  were  studied  in 
relation  to  the  overall  environmental  quality  of  the 
Basin . 

Throughout  plan  formulation,  the  intents  were  to  develop 
a  set  or  combination  of  measures  which  would:  (l)  allow 
for  more  efficient  use  of  agricultural  lands,  (2)  reduce 
sediment  and  erosion,  (3)  solve  major  flood  problems, 
(4)  provide  additional  storage  for  recreational  water 
quality  and  domestic  supply  uses,  and  (3)  improve  the 
environment  throughout  the  Basin. 

Alternative  plans  were  formulated  by  combining  sets 
of  development  measures  or  activities  that  are  mutually 
supportive,  compatible  and  seem  to  be  generally  accept¬ 
able  to  various  interests  in  the  Basin.  The  plans  offer 
solutions  to  various  existing  problems  while  providing 
for  development,  use,  and  management  of  the  Basin  re¬ 
sources  to  sustain  future  growth. 

2.  Coordination  Among  Agencies 

The  study  was  a  joint  effort  of  the  U.S.  Department 
of  Agriculture  and  the  U.S.  Army  Corps  of  Engineers. 
The  Corps'  responsibility  for  investigation  was  on  the 
main  stem  of  the  Muskingum  River,  while  the  Depart¬ 
ment  of  Agriculture  conducted  investigations  on  upstream 
watersheds . 


The  study  and  the  alternative  plans  of  action  developed 
by  the  USDA  were  a  coordinated  effort  of  the  Economic 
Research  Service,  the  Forest  Service  and  the  Soil  Conser¬ 
vation  Service.  The  Soil  Conservation  Service  was  desig¬ 
nated  the  lead  agency  by  the  Department  of  Agriculture. 
It  provided  soil  survey  data,  hydrologic  and  geologic 
studies,  engineering  design  and  costs,  the  land  treatment 
program  for  open  land,  damage  studies  and  environmental 
assessments . 

The  Economic  Research  Service  assisted  in  providing 
existing  and  projected  economic  data  on  land  use ,  employ¬ 
ment  ,  population,  incomes  and  evaluation  of  the  economic 
impacts  of  the  alternative  plans  considered.  The  Forest 
Service  provided  necessary  data  concerning  problems , 
needs,  and  potential  for  development  on  all  forest  land 
within  the  Basin.  They  assisted  in  determining  and 
recommending  conservation  treatment  needs  and  practices 
for  forest  land  throughout  the  Basin. 

The  Ohio  Department  of  Natural  Resources  provided  infor¬ 
mation  on  needs  and  potential  for  development  of  fish  and 
wildlife.  This  agency  worked  with  the  Soil  Conservation 
Service  biologist  in  compiling  and  formulating  data  for 
the  plan.  "The  Water  Inventory  of  the  Muskingum  River 
Basin,”  a  report  published  by  ODNR  was  used  for  basic 
data  in  plan  formulation  for  water  needs  and  potentials. 

3 .  Program  Alternatives 

a.  General  Description 

Four  alternatives  for  early  action  programs  are  presented 
to  provide  flexibility  in  making  decisions  for  imple¬ 
menting  the  comprehensive  Basin  plan.  Each  is  based  on 
the  level  of  accomplishment  that  can  be  attained  for 
different  inputs  during  a  ten  year  time  frame.  It  is 
believed  that  a  ten  year  period  will  give  reasonably 
accurate  estimates  of  potential  developments  under  exist¬ 
ing  public  authorities  and  policy  considerations.  All 
alternatives  will  require  reorientation  of  program  goals 
toward  accomplishment  of  the  Basin  plan. 
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b.  Program  Summaries 


Alternative  I  is  a  program  designed  to  meet  the  most 
clearly  defined  present  needs  and  can  be  accomplished 
under  present  authorities  and  funding.  It  could  cause 
some  policy  conflicts  with  other  agencies  on  both  state 
and  federal  levels.  This  alternative  is  a  "bench  mark” 
program  inasmuch  as  it  is  drawn  within  current  frame 

works  and  provides  the  most  detailed  evaluation  and 
estimates . 

Alternative  II  is  a  full  potential  alternative.  This 
alternative  attempts  to  meet  every  identified  need  for 
water  resource  development.  All  needs  are  not  met  but 
failure  to  identify  a  physically  feasible  solution  was 
the  only  limitation.  Existing  programs  and  policies 
were  not  considered  a  restraint. 

Alternative  III  is  a  nonstruc tural  program  with  minimum 
input  under  current  program  authority.  It  would  accom¬ 
plish  goals  through  redirection  of  existing  USDA  program 
goals  and  activities. 

Alternative  IV  represents  the  most  comprehensive  planning 
program  considered.  It  consists  of  a  stratification  of 
the  Basin  according  to  resource  potential  and  existing 
development  trends.  A  combination  of  measures  from  the 
first  three  alternatives  would  be  installed  to  provide 
maximum  resource  development  and  minimum  disruption  to 
natural  development  trend. 

c.  Discussion  of  Alternatives 
Alternative  I 

Alternative  I  meets  Basin  needs  of  watershed  protection, 
flood  prevention,  and  water  storage  for  other  beneficial 
uses  by  installation  of  both  land  treatment  measures 
and  structural  measures. 

Watershed  protection  would  be  achieved  through  an  accel¬ 
erated  land  treatment  program  throughout  the  entire 
Muskingum  River  Basin.  The  program  would  protect  the  soil 
resource  base,  permit  efficient  and  effective  water 
management,  improve  environmental  quality,  insure  contin¬ 
uation  of  adequate  farm  and  timber  production  to  meet 
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present  and  projected  needs ,  and  aid  in  the  development 
of  recreational  opportunities.  Land  treatment  measures 
are  necessary  to  success  of  the  overall  development 
plan  and  would  require  that  additional  federal  funds 
be  made  available  to  finance  federal  cost  sharing  for 
acceleration  of  existing  land  treatment  programs. 

The  plan  would  require  treatment  of  land  not  already 
adequately  treated  in  the  Basin.  This  presently  includes 
532,600  acres  of  cropland,  398,100  acres  of  pasture 
land,  and  268,600  acres  of  forest  land.  Total  estimated 
cost  of  land  treatment  measures  is  $30,337,900  which 
includes  $6,473,200  for  technical  assistance  (Table  8-l). 

Flood  prevention  and  development  of  water  for  other 
beneficial  uses  would  be  achieved  by  the  installation 
of  nine  watershed  projects.  These  watersheds  are:  Moxa- 
hala- Jonathan  Creek,  Wolf  Creek,  Big  Run,  South  Fork,  Log 
Pond  Run,  Beaverdam  Creek,  Conotton  Creek,  Buffalo  Creek 
and  Killbuck  Creek  (Map  8-1).  Each  of  these  water¬ 
sheds  has  a  feasible  benefit-cost  ratio  (Table  8-4) . 
Five  of  the  watersheds  are  multi-purpose  projects;  Moxa- 
hala-Jonathan,  Wolf  Creek,  South  Fork,  Buffalo  Creek  and 
Killbuck  Creek.  The  nine  watersheds  include  44  floodwater 
retarding  reservoirs  (eleven  being  multi-purpose)  and  43 
miles  of  channel  work  (Table  8-2) .  All  reservoirs  would 
be  built  to  serve  flood  prevention  purposes.  Projects 
would  be  initiated  and  carried  out  by  local  sponsors  with 
federal  technical  and  financial  assistance.  Total  instal¬ 
lation  cost  of  all  structural  measures  is  estimated  at 
$26,770,300  (Table  8-3)  with  an  average  annual  cost  of 
$1,631,300.  The  total  net  benefits  to  be  realized  from 
such  measures  is  $2,807,500  annually.  Net  benefits  are 
the  total  annual  benefits,  excluding  land  treatment 
benefits,  minus  the  average  annual  cost. 

Alternative  II 

Alternative  II  program  includes  installation  of  single 
purpose  projects  for  flood  control  and  other  beneficial 
uses  (Map  8-2) .  Eight  watersheds  would  be  developed 
for  flood  prevention  purposes  only  (Table  8-6) .  These 
eight  watersheds  are:  Moxahala- Jonathan ,  Big  Run,  South 
Fork,  Log  Pond,  Beaverdam  Creek,  Conotton  Creek,  Buffalo 
Creek  and  Killbuck  Creek.  Total  average  annual  cost  for 
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Table  8-2 

Structural  Data  for  Feasible  Watersheds 
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TOTAL  1067.1  44  11  43.0 
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Table  8-4 

of  Benefits  and  Cost  for  Structural  Measures 
Alternative  I 

Muskingum  River  Basin,  Ohio 
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1/  Interest  rate  5  7/8  percent,  100-year  evaluation  period. 
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these  measures  is  estimated  at  $1,182,500.  Benefits  to  be 
realized  from  damage  reduction,  more  intensive  land 
use,  redevelopment,  and  secondary  effects  is  an  estimated 
$1,732,900  annually  (Table  8-8). 

Another  twelve  reservoirs  would  be  installed  for  munic¬ 
ipal  and  industrial  water  supply.  These  reservoirs  would 
provide  or  aid  in  providing  the  projected  needs  for 
municipal  water  for  the  following  towns*  Ashland,  Barnes- 
ville,  Kill buck ,  Millersburg,  Mt .  Vernon,  Ontario ,  Shelby , 
Louisville,  Hartville,  Rosewell,  Orrville,  and  Wooster. 
Total  average  annual  cost  for  the  installation  of 
these  measures  is  estimated  at  $648,500  (Table  8-9). 

An  accelerated  land  treatment  program  of  the  same  magni¬ 
tude  as  in  Alernative  I  would  also  be  initiated  under 
this  Alternative  (Table  8-5). 

Alternative  III 

Alternative  III  includes  a  subsidized  land  treatment 
program  with  federal  funding  in  excess  of  going  USDA 
program  costs.  Under  the  proposal,  an  accelerated  land 
treatment  program  usually  planned  for  a  15-year  installa¬ 
tion  period  would  be  accomplished  in  10  years.  The 
estimated  cost  for  carrying  out  such  a  program  on 
approximately  1,872,500  acres  would  be  $49.3  million 
(Table  8-10). 

Land  treatment  measures  would  be  applied  on  about  800,000 
acres  of  cropland.  Such  measures  would  include  grasses 
and  legumes  in  rotation,  contouring,  strip  cropping, 
terraces,  diversions,  and  permanent  cover.  The  estimated 
cost  is  $4.5  million. 

Pastureland  treatment  is  proposed  for  nearly  600,000 
acres  of  agricultural  land  at  a  cost  of  approximately 
$23  million.  Measures  include  lime  and  fertilizer 
application,  weed  and  brush  control,  and  protection 
and  reestablishment  of  vegetative  cover. 

A  combination  of  forestry  measures  including  timber 
stand  improvement,  establishment  and  reinforcement  of 
timber  stands,  insect  and  disease  control,  and  protection 
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Table  8-7 

Distribution  of  Structural  Costs 
Alternative  II 
Flood  Prevention  Only 
Muskingum  River  Basin,  Ohio 
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Table  8-9 

Data  for  Municipal  Water  Supply  Development 

Alternative  II  2/ 

Muskingum  River  Basin,  Ohio 
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1/  Interest  rate  5  7/8  percent. 

2/  Single  purpose  water  supply  reservoir. 
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from  grazing  would  be  applied  on  about  395,000  acres 
at  an  estimated  cost  of  $8.2  million. 

Technical  assistance  for  the  above  measures  will  cost 
an  estimated  $10.1  million. 

Reclamation  of  stripmine  land  is  planned  for  approxi¬ 
mately  80,000  acres  at  a  cost  of  about  $3.4  million.  Of 
the  80,000  acres,  24,000  acres  will  be  put  in  grass, 
and  56,000  acres  will  be  under  reforestation.  At  the 
present  time,  there  is  no  USDA  cost-sharing  program 
covering  stripmine  reclamation  measures. 

Presently,  about  111,600  acres  of  agricultural  land 
is  inundated  by  the  two  year  flood  event.  With  the 
subsidized  land  treatment  measures  applied,  it  is  esti¬ 
mated  that  the  number  of  acres  flooded  will  be  reduced 
six  percent.  This  leaves  approximately  104,900  acres 
which  the  two  year  event  will  inundate.  Alternative  III 
proposes  purchase  of  the  remaining  agricultural  land 
flooded  by  the  two  year  event.  The  use  of  the  purchased 
land  would  be  converted  to  permanent  wildlife  cover  and 
recreational  uses.  The  average  value  of  agricultural  land 
in  the  Basin  is  $450  per  acre  making  the  estimated  total 
cost  for  flood  plain  purchase  $47.2  million. 

Land  use  and  zoning  laws  will  also  need  to  be  adopted 
to  cope  with  future  population  and  economic  expansion. 
Such  laws  should  provide  for  the  orderly  growth  of 
housing  and  commercial  developments  in  the  Basin. 
Responsibility  for  this  lies  with  county  and  municipal 
governments.  Assistance  can  be  provided  by  state  and 
regional  planning  commissions.  It  is  desirable  that 
zoning  laws  complement  future  development  plans  of  state 
and  federal  agencies.  Zoning  boards  should  include  repre¬ 
sentatives  of  county  and  municipal  governments,  soil  and 
water  conservation  districts,  and  other  organizations 
interested  in  comprehensive  resource  development  programs 
of  the  Basin. 

Where  development  is  currently  located  in  the  flood 
plain,  flood  insurance  is  available  through  the  National 
Flood  Insurance  Program,  authorized  by  the  Housing  and 
Urban  Development  Act  of  1968  (Public  Law  90-448).  The 
program  is  administered  by  the  Federal  Insurance  Adminis¬ 
tration  of  the  U.S.  Department  of  Housing  and  Urban 
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Development,  in  cooperation  with  private  insurance  com¬ 
panies.  The  intent  of  the  program  is  tot  (1)  provide 
insurance  on  structures  and  contents  against  flood  dam 
ages  with  insurance  rates  based  on  the  hazard  and 
frequency  of  flooding;  (2)  regulate  development  in  flood- 
prone  areas;  (3)  implement  local  land  use  and  management 
in  the  flood  plain  area. 

An  accurate  determination  of  the  flood  prone  area  is 
needed  before  local  land  use  and  zoning  regulations  can 
be  effectively  implemented.  Flood  hazard  studies  are 
needed  for  39  communities  in  the  Basin  where  flooding  is 
a  problem  and  future  development  is  expected  (Map  8-3). 
Basically,  a  flood  hazard  study  involves  the  evaluation 
of  various  frequency  storms  so  as  to  determine  the  extent 
of  flooding  that  can  occur  along  a  given  stream.  From 
this  information,  zoning  boards  can  be  effectively  deter¬ 
mined:  (1)  areas  for  industrial  growth;  (2)  location  of 

highways;  (3)  areas  for  home  sites,  (4)  future  use  of 
bottomland;  (5)  location  of  schools  and  municipal  facil¬ 
ities;  (6)  location  of  recreation  sites;  (7)  preservation 
of  good  agricultural  land  for  agricultural  use;  and  (8) 
preservation  of  historical  and  natural  beauty  spots.  The 
estimated  cost  for  these  studies  is  $9,000,000. 

The  total  estimated  cost  for  Alternative  III  is  in  excess 
of  $105  million. 

Alternative  IV 

Alternative  IV  program  would  divide  the  Basin  into  three 
generalized  areas  according  to  resource  potential  and 
existing  development  trends  (Map  8-4).  Primary  develop¬ 
ment  needs  of  Area  I  are  related  mostly  to  agriculture, 
but  does  include  some  development  of  multi-purpose  pro¬ 
jects.  Area  II,  the  northern  portion  of  the  Basin  and 
most  populated,  gives  rise  to  land  and  water  development 
for  urban  uses.  Area  III,  having  numerous  recreational 
water  developments,  would  be  evaluated  on  the  basis  for 
recreational  and  environmental  improvement  needs. 

This  alternative  includes  the  same  accelerated  land 
treatment  program  and  39  flood  hazard  studies  set  forth 
in  Alternative  III  (Table  8-11).  The  structural  aspects 
includes  12  water  supply  reservoirs  (Table  8-15)  and 
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three  watershed  projects  formulated  to  provide  flood 
protection  to  the  agricultural  areas.  The  recreation 
potential  would  be  developed  in  two  watersheds.  It  is 
further  recommended  that  two  watershed  projects  already 
authorized  for  installation  under  PL-566  be  carried  to 
completion.  The  total  cost  of  this  alternative  is  esti¬ 
mated  over  $81.7  million. 

Area  I 

The  Chippewa  Creek  Watershed  Project  is  presently  under 
construction.  When  completed  it  will  provide  an  estimated 
53  percent  reduction  in  floodwater  damages.  In  monetary 
terms,  the  project  will  eliminate  about  $92,000  annual 
damages  to  crops  and  pasture.  It  will  allow  for  an 
estimated  $38,000  annual  increase  in  crop  production  from 
changed  land  use.  Fish  and  wildlife  and  recreational 
benefits  will  be  realized  from  the  installation  of  this 
project . 

Watershed  projects  were  evaluated  on  the  basis  of  provid¬ 
ing  less  than  the  100-year  level  of  protection  because 
the  area  is  mostly  agricultural.  Three  watershed  projects 
are  recommended  in  this  Alternative  for  the  area.  The 
projects  are:  Killbuck  Creek,  Big  Run,  and  South  Fork 
Licking  River  (Tables  8-12  and  8-13).  These  projects 
would  reduce  flooding  and  allow  for  more  intensive  land 
use  of  flood  plain  resulting  in  increased  production  and 
quality.  The  annual  benefits  to  be  realized  from  this 
alternative  level  are  estimated  at  $1,108,200.  The  esti¬ 
mated  annual  cost  of  the  three  projects  is  $728,800 
(Table  8-14). 

This  alternative  includes  installation  of  eight  reser¬ 
voirs  to  service  communities  with  municipal  water  sup¬ 
plies.  These  communities  are:  Killbuck,  Millersburg,  Mt . 
Vernon,  Ontario,  Shelby,  Orrville,  Wooster,  and  Ashland. 
These  reservoirs  could  be  installed  at  an  overall  esti¬ 
mated  annual  cost  of  $554,400. 

To  reduce  future  floodwater  damages  in  the  communities  of 
Area  I,  fourteen  flood  hazard  studies  are  included  in 
this  alternative.  The  communities  needing  to  be  studied 
are:  Shelby,  Ashland,  Wooster,  Creston,  Doylestown,  Loud- 
onville,  Millersburg,  Killbuck,  Utica,  Granville,  Johns¬ 
town,  Pataskala,  Kirkersville ,  and  Fredericksburg.  These 
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studies  would  aid  in  regulating  development  in  flood 
plain  areas  and  provide  the  Housing  and  Urban  Development 
Agency  with  necessary  information  for  determining  rates 
for  flood  insurance. 

Area  II 

This  area  is  expected  to  have  predominatet  ly  urban 
oriented  land  and  water  development  needs.  Flood  hazard 
studies  are  recommended  for  fourteen  communities  in  the 
area,  namely*  Wadsworth,  Barberton,  Canal  Fulton,  Forth 
Lawrence,  Standwood,  Navarre,  Wilmot,  Wayne sburg ,  Robert s- 
ville ,  Minerva,  East  Canton,  Hills  and  Dale,  North 
Canton,  and  Louisville. 

Two  municipal  water  storage  reservoirs  are  proposed  in 
this  area  which  could  meet  the  projected  needs  for 
Louisville  and  Hartville.  These  reservoirs  could  be 
installed  at  annual  costs  of  $36,700  for  the  project  at 
Louisville  and  $19,000  for  the  Hartville  project  (Table 
8-15) . 

Area  III 

Land  and  water  development  needs  of  Area  III  are  oriented 
toward  recreational  and  environmental  improvement.  This 
alternative  includes  recreational  development  to  two  of 
the  watersheds  discussed  in  Alternative  I.  The  Moxahala- 
Jonathan  Watershed  has  $205,000  average  annual  recreation 
benefits  and  Wolf  Creek  $334,000.  According  to  recent 
recreation  studies  the  demand  for  recreation  in  the  Basin 
will  not  exceed  supply  until  about  the  year  2000. 

Water  and  land  resource  development  will  probably  play  a 
large  role  in  attracting  new  job  creating  industries  to 
this  area.  The  topography  is  highly  suitable  for  recrea¬ 
tional  development  where  amply  facilties  already  exist. 

Eleven  flood  hazard  studies  are  recommended  for  this 
area.  The  communities  suggested  are:  Malvern,  Strasburg, 
New  Philadelphia,  Uhrichsville ,  Dennison,  Bowerstown, 
Scio,  Cambridge,  Byesville,  New  Concord,  and  Crooksville. 

Two  municipal  water  storage  reservoirs  are  included  in 
this  area  which  could  meet  projected  needs  f or  Barnesville 


8-22 


CM 


Cd  4-) 
4->  CO 

o  o 
H  fa 


MH 

O 


4-) 

0) 

cu 

X 

CO 


Pi  CO 
CD  X! 
X  £ 
fa  £ 
O  !h 


CO 

4-» 

CO  O 
O  *H 
fa  x 
o 

4-) 

£ 

<u  >  £ 
e  m  fa 


CO 

4-) 

CO 

O 

o 


<fa 

Pi 

a) 

x 

CD 

fa 


CO 

e 

oo  cd 

£  Pi 

r4 

o  o 
|fa  Pi 

fa 
X 

cu  e 

n  cd 
H  Pi 
fX  50 
H  O 
CO  P4 

fa)  fa 

£ 

ICO 


rH  Cd  CU  Cd 

i  cu  >  pq 

X  Pi  fa 
H  4J  Pi 

cu  cd  cu 
fa  x  fd  > 

fa  £  PI  fa 
Cd  Cd  CD  fa 
H  fa  fa 

' — i  G 
fa  <  £ 


o 

50 

£ 

rH 

•rH 

Pi 

fa 

cd 

CO 

g 

£ 

1 

co 


50 

£ 

•H  C/) 
•rH  (L) 

cd  a) 
B  Z 
cu 
fa 


X  1 

X 

o 

CD  O 

O 

fa 

4-)  rH 

•rH 

cd 

Pi 

CO 

CD  50  CD 

CD 

Pi  £  fa 

Pi  fa  fa 

O 

Pi 

• 

< 

CU  £ 

Pi 

fa  Q 

Z 

fa 

£  co 
cu  X 
co  CD 
CD  CU 
Pi  Z 
fa 


o 

O  fa  fa 

fa 

fa  fa  fa 

fa 

fa 

o 

o 

o  o  o 

o 

fa  fa  o 

o 

fa 

o 

CM 

O  fa  CM 

X 

X  fa  fa 

fa 

fa 

X 

CD  l 

CM  fa  O 

CO 

H  X  X 

X 

fa 

1 

ev 

Mt 

X 

fa)  rH  rH 

X 

X  fa  fa 

X 

X 

X 

CO  i — I 

X 

X  X  fa 

X 

fa 

fa 

fa- 

ev 

fa¬ 

tv  tv  tv 

tH  fa  Ml" 

X 

Mi- 

ev 

X 

i — 1 

X 

-co- 

x¬ 

-CO- 

-co- 

fa 

fa  O  fa 

es 

CD  CD  CD 

o 

fa 

fa 

fa 

O  O  fa 

fa 

O  O  fa 

o 

o 

o 

00 

O  cD  00 

X 

X  X  CO 

X 

X 

1 

fa 

cD 

ifa  cD  i — 1 

o 

tv  tv  tv 

CD  CD  O 

X 

X 

1 

X 

CM  i — |  0-v 

CO 

i — 1  i — 1  i — 1 

X 

fa 

X 

CD 

X 

fa  fa  <t 

fa 

X 

rH 

CO 

X 

tV  t'  tv 

iH  CO  X 

rH 

X 

fa 

rH 

<J> 

1  1 

i  i  i 

< Or 

i  i  i 

1 

, 

i 

-co- 

O 

O  O  fa 

fa 

o  o  o 

o 

o 

CD 

O 

O  fa  o 

o 

fa  o  o 

o 

fa 

O 

O  CO  fa 

\ — 1 

XXX 

X 

X 

fa 

ev  1 

rt  w 

ev 

tv  tv  tv 

ev 

ev 

i 

ev 

fa 

CO  OO 

CO 

Mj"  cO  Ml" 

X 

X 

X 

CM  i — 1 

X 

o  x  x 

X 

X 

Mt- 

x 

X 

X  X  CD 

X 

X 

X 

</> 

ev 

ev 

<jy 

rH 

X 

</> 

co- 

1 

1 

fa 

CD 

1 

fa 

fa 

1 

Ml- 

Ml- 

1 

i  i 

i  i  i 

i 

i  i  i 

1 

1 

ev 

ev 

1 

fa 

fa 

1 

1 

1 

rH 

rH 

1 

1 

1 

1 

o  o 

o  o  o 

fa 

O  O  fa 

o 

fa 

cd 

CO 

o  o 

fa  O  fa 

fa 

O  fa  o 

o 

o 

cd 

CD 

OO  fa 

cm  x  fa) 

X 

fa  X  fa 

X 

fa 

X 

Pi 

•\  tv 

V\  «S 

ev 

tv  tv  tv 

ev 

e\ 

1 

ev 

O 

cD  cD 

LD  fa  H 

fa 

CJ  X  X 

CD 

X 

X 

< 

fa  O 

x  x  x 

fa 

X  O  H 

Mi- 

fa 

fa 

i 

i 

CM 

fa 

X 

X  i — 1 

X 

i 

i 

i 

fa  fa 

fa  o  o 

fa 

fa  fa  o 

fa 

fa 

o 

fa 

i 

O  fa 

fa  fa  o 

fa 

fa  fa  fa 

o 

fa 

o 

o 

i 

00  fa 

XXX 

X 

fa  x  o 

X 

fa 

Ml- 

X 

i 

tv  tv 

*v 

C\ 

tv  tv  tv 

ev 

ev 

ev 

ev 

i 

cD  cD 

fa)  fa1  I — 1 

fa 

Ml-  X  X 

CD 

X 

fa 

mT 

i 

fa  O 

xxx 

fa 

X  O  H 

Ml- 

fa 

rH 

i — i 

i 

CM 

fa 

X 

X  i — 1 

fa 

£ 

X  o 

CD  fa  fa  co 
N  fa  £  CD 
fa  cd  CD  O 
X  >  E  fa 
•tH  pi  fa  fa 
CO  CD  Cd  o 

fa  co  cu  cd 
£  £  Pi  Pi 
co  O  H  fa 
CJ 


fa  fa 

-  O  Pi  O 

50  0) 


£ 

£ 

CO 

>v 

Pi 

t>v — 1 

4-J 

> 

4-1 

o 

•H 

£ 

i — i 

CD 

1 — 1 

£ 

£ 

o 

£ 

rH 

•H 

o 

o 

£ 

> 

£ 

O 

rH 

CD 

fa 

cu 

o 

Pi 

4-J 

cd 

•H 

O 

O 

O 

o 

p 

P 

Pi 

-P 

CD 

cd 

Pi 

CO 

fa 

4-1 

Pi 

n 

<D 

fa 

4-1 

£ 

rH 

> 

4-J 

Pi 

Pi 

50 

rH 

£ 

£ 

4J 

CO 

> 

CO 

£ 

CD 

cd 

O 

o 

CD 

CD 

£ 

4D 

cd 

o 

(D 

£ 

•rH 

•  H 

•iH 

o 

B 

CU 

4-1 

fa 

H 

H 

> 

•H 

£ 

4-1 

•H 

B 

O 

tH 

4-J 

! — 1 

fa 

4-1 

rH 

o 

•  H 

Pi 

0) 

O 

4-1 

CU 

fa 

fa 

cd 

fa 

cd 

fa 

4-» 

fa 

1 - 1 

£ 

ev 

Q 

£ 

£ 

4-> 

O 

> 

cd 

4-1 

cd 

fa 

cu 

•H 

fa 

£ 

cd 

•H 

a 

o 

cd 

fa 

CD 

0) 

O 

fa 

4-1 

CD 

4-J 

CO 

Pi 

CO 

£ 

£ 

£ 

•H 

fa 

4-1 

B 

£ 

Pi 

4-1 

Pi 

co 

CO 

50 

CO 

£ 

H 

cd 

X 

i — i 

£ 

fa 

Pi 

£ 

£ 

Pi 

X 

£ 

o 

a 

£ 

CD 

CD 

CD 

Pi 

cu 

Cl 

£ 

O 

4-1 

cd 

o 

0) 

4-J 

Pi 

B 

Pi 

CU 

> 

CD 

PQ 

O 

(h 

O 

<d 

X 

X 

fa 

0-i 

co 

Pm 

i — i 

PQ 

p£ 

Pd 

Z 

Pi 

cd 

fa 

pL. 

8-23 


CN 

4-1 

O 


Ctf  4-) 

4-)  c o 
o  o 
h  a 


Csl 


4-) 

0) 

CD 

X 

CO 


P  CO 
aj r a 


X  P 
P>  p 
O  (X 


co 

Going 

ograms 

4-) 

p 

CO 

Pm 

o 

CJ 

I— 1 

X 

CD  E 

cd 

N  cd 

p 

•P  p 

CD 

X  50 

X 

•  P  o 

CD 

CO  p 

lx 

X  CM 

P 

CO 

50 

p 

•H  CO 

P  X 
•  H  CD 
Cd  0) 
E  X 

CD 

pc; 


o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 

*\  #\  *\  *^  ^ 

o  <t  <t  o  o  o 

O  X  cn  O'-  x  <t 

o  o  i— i  <t 

f\  ^  r 

CO  CN  I — I  CO 

■co¬ 


co  O  O  O  O  O 

o  o  o  o  o  o 
o  o  o  x  o  o 

»s  »v  *\  » 

o  CN  o  00  <t  O 

OCOlOHcD<t 

<t-  r''  o-  x  X 

r\  V\  ^ 

CN  i — I  00 

co- 


I  I  I  I  I  I 


o  o  o  o  o 
o  o  o  o  o 

OOOlOO 

*v  #\  r\  #\  •> 

o  CN  <J-  CD  cD 
OOOI^lOH 

Csl  CO  00  CsJ 


■CO¬ 


o 

o  o 

o 

o 

o 

o  o 

o 

o 

o 

o  o 

o 

X 

r\ 

»X  r> 

#\ 

tr\ 

oo 

o  o 

o 

O 

r-^ 

o  O 

o 

X 

CD 

0-  X 

o 

X 

•N  »N 

C\ 

rH 

LO) 

o 

o 

rH 

i—l 

X 

</> 

<jy 

<o- 

</> 

o 

O 

o 

o 

LO 

t  i 

1 

*\ 

CO 

X 

o 

O' 

O 

♦s 

w\ 

00 

tP 

X 

</> 

-co- 

o  o 

o 

o 

o  o 

o 

o 

1 

CN  O 

X 

X 

e\ 

#\ 

o  x 

X 

X 

X  <J- 

X 

X 

i — 1  X 

X 

fs 

X  x 

X 

</> 

</> 

<o- 

o 

o  o 

o 

o 

o 

o  o 

o 

o 

LO 

X  O 

X 

o 

es 

•c 

CO 

o  X 

cD 

o 

CN 

cD  <t 

l - 1 

r- 

X  O 

cD 

o 

•s  ^ 

v\ 

04 

rP  X 

X 

o 

rH 

-CO- 

■co- 

X- 

</> 

CO  O  O 

O  O  O 

ooo 

r\  | 

sD  CN  X 

r^.  o  x 

CN  O  ON 


o 

o 

LO 

I  I  •> 

00 

Csl 

LO 


I 


X  l  XI 
O  CD  O  O 
4-)  4-i  i — I  *P 

cd  P 
co  CD  50  CD 
0)  P  P  CM 
4  H  *H 
O  P  • 
<  CD  P  P 
X  Q  ^ 


CO 

CD 

P 

O 

< 


o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 


o 

o 

o 


OsTiOsTNO 

O  P"  <t  LO  X  co 

1 - 1 


LO 


i 


X 

p  CO 
a)  X 
CO  CD 
CD  CD 
p  X 
CM 


X 


X 

P 

o 

o 


I — I 
I— I 

I 

CO 

CD 

r— I 

X 

cd 

H 


P 

X  o 

CD  -P  4-)  CO 
N  4->  P  CD 
•H  Cd  CD  O 
X  >  E  *H 
•P  p  X  X 
CO  CD  cd  O 
X  CO  CD  cd 
p  p  P  5-4 
CO  O  E— '  Pm 
CJ 


o  o  o  o  o  o 

o 

o  o  o  o  o  o 

o 

0X0000 

X 

#N  »S  *s  »S 

•N 

e\ 

1 

1 

1 

1 

X  X  O  X  x  o 

X 

X  X  O  X  X  X 

o 

x  o  x  x 

o 

X 

X 

CD 

• 

o 

p 

cm 

p 

o 

E  X  50 1 — 1 

cd 

•H 

x  o  P 

O  X 

X 

X 

CD 

50  P  x 

p  p 

CO 

cd 

o 

CN 

P  X  4-)  X 

x  cd 

•p 

> 

•p 

x  p  p  X 

p  X 

CO 

p 

> 

o 

x  cd  o  p 

o 

1 — 1 

CO 

CD 

p 

1 — 1 

1 — 1 

X 

PDUO 

CJ  CD 

cd 

< 

CO 

CD 

cd 

p 

cd  x 

p 

X 

p 

CD 

X 

X 

X 

cj 

CD 

cd 

X  50  4-) 

p  X 

o 

T— I 

o 

o 

o 

CO 

eg 

CO 

X 

PM  p  P  CO 

o  e 

4-) 

cd 

CJ 

•p 

X 

X 

o 

p 

cd 

CD  X  CD 

•p  P-I 

X 

o 

> 

CO 

X 

CJ 

50 

PQ 

4-) 

CD  X  N  > 

CO  *P 

p 

•H 

r— 1 

p 

CD 

p 

o 

CO 

cd  E  cd  P 

O  P 

X 

p 

•H 

(D 

p 

X 

1 — 1 

p 

CD 

CD 

p  .p  p  cd 

P  X 

X 

O  X 

o 

cd  CM 

o 

p 

X  H  e>  x 

W  X 

o 

X 

lx 

X 

X 

O 

CD 

O  X 

p 

IP 

H 

H 

o 

CM 

8-24 


Table  8-12 

Physical  Data  for  Feasible  Watersheds 
Alternative  IV 
Muskingum  River  Basin,  Ohio 
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Table  8-14 

Comparison  of  Benefits  and  Cost  for  Structural  Measures 

Alternative  IV 
Muskingum  River  Basin,  Ohio 
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1/  Interest  rate  5  7/8  percent. 


.  S.  DEPARTMENT  OF  AGRICULTURE 


and  Rosewell.  These  reservoirs  could  be  installed  at 
annual  costs  of  $25,800  and  $12,600,  respectively  (Table 
8-15). 

The  Buffalo  Creek  Watershed  is  approved  for  construction. 
When  completed,  this  measure  will  reduce  annual  flood- 
water  damage,  enhance  agricultural  lands,  and  provide 
storage  for  municipal  and  industrial  water  supply.  The 
annual  cost  of  this  project  is  estimated  at  $84,000 
(Table  8-22). 

B .  Impacts 

Tables  8-16,  8-17,  and  8-18  provide  estimates  of  produc¬ 
tion  level  and  development  level  situations  useful  in 
analyzing  various  alternatives.  These  tables  show  compar- 
isions  of  selected  variables  between  normally/  and  maximum 
production  levels  for  both  "with  and  without  development" 
assumptions.  Without  development  means  projections  were 
made  under  existing  levels  of  drainage  and  flood  protec¬ 
tion.  With  development  means  that  the  level  of  drainage 
and  flood  protection  shown  in  the  Tables  were  assumed  to 
be  installed. 

Tables  8-16  reflects  a  normal  demand  increase  to  1980 
with  no  development  compared  to  the  same  level  with 
development.  The  reduction  in  total  production  cost  when 
substituting  development  for  less  efficient  resources  is 
$173,000.  It  would  be  necessary  to  increase  average  yield 
through  flood  protection  on  85,000  acres  and  through 
improved  drainage  on  11,000  acres  to  achieve  this  cost 
reduction . 

With  or  without  flood  protection  the  number  of  agricul¬ 
tural  workers  in  the  Basin  will  decline  from  about  26,000 
in  1969  to  about  17,000  in  1980  or  about  30  percent 
reduction.  This  is  possible  because  cf  the  continuing 
adoption  of  yield  increasing  and  labor  saving  technology, 
e.g.  better  varieties  and  bigger  equipment. 


1/  See  Chapter  Three  (page  3-27,  first  paragraph)  for  def¬ 
inition  of  "normal". 
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Table  8-16 

Selected  Variables  Compared  Under  Normal  Demands 
With  and  Without  Development  for  19  MREA  Counties,  1980 
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Table  8-18 

Selected  Variables  Compared  Under  Maximum  Demands  With  and 
Without  Development  for  19  MREA  Counties,  1980 
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Projected  total  capability  of  the  resources  was  also 
analyzed.  In  comparison  with  normal  projections  the 
following  conclusions  can  be  drawn  from  the  data  avail¬ 
able  (Table  8-17). 

1.  The  Basin  could  increase  total  agricultural  output  by 
50  percent  above  the  normal  projected  levels. 

2.  By  2020,  presently  available  agricultural  land  will 
be  reduced  from  3,044,000  acres  to  about  2,771,000 
acres.  Thus  by  2020  the  maximum  potential  of  the 
Basin  will  be  about  40  percent  greater  than  the 
normal  projected  demand. 

3.  If  the  Basin  were  producing  at  its  maximum  potential 
by  1980,  the  number  of  farm  workers  would  decline  by 
about  20  percent  rather  than  the  30  percent  expected 
under  normal  demands.  Accordingly,  there  would  be 
less  decline  in  the  rural  farm  population  if  there 
was  a  surge  in  demand  for  agricultural  products. 

4.  About  85  percent  more  class  2e ,  3e ,  and  4e  soils 
would  be  used  in  clean  tilled  crops  if  the  Basin  were 
producing  at  maximum.  This  would  increase  the  sedi¬ 
ment  load  in  streams.  A  subsidized,  accelerated  land 
treatment  program  as  proposed  in  Alternative  HI 
would  very  likely  be  needed  to  help  alleviate  the 
erosion  and  sediment  problem. 

The  foregoing  impacts  will  occur  under  maximum  potential 
levels  of  production  whether  or  not  flood  prevention 
measures  are  installed.  If  flood  prevention  measures  are 
installed  and  irrigation  water  supplies  are  developed  as 
needed  to  maximize  production  the  following  impacts 
relative  to  the  previous  four  impacts  can  be  expected: 

1.  A  seven  percent  increase  in  production  could  be 
obtained  in  exchange  for  about  200,000  acres  of 
partial  or  full  drainage,  reduced  flood  risk  on 
100,000  acres  and  60,000  acres  of  irrigation  on  corn, 
soybeans,  and  alfalfa. 

2.  A  three  percent  reduction  in  acreage  cf  erodible  land 
in  clean  tilled  crops  and  an  increase  of  about  20 
percent  in  clean  tilled  crops  in  Mw  land  attributed 
to  drainage  and  flood  protection. 
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3.  Employment  increase  would  be  negligible. 

The  additional  economic  impact  induced  by  the  multiplier 
effect  would  be  significant  as  the  Basin  approached 
maximum  production.  For  example,  in  obtaining  the  addi¬ 
tional  50  percent  increase  in  agricultural  output,  farm¬ 
ers  will  purchase  about  50  percent  more  seed  and  fertil¬ 
izer.  Some  types  of  inputs  will  increase  less  than  50 
percent  due  to  economies  of  scale,  e.g.,  the  same  tractor 
may  be  used  to  farm  150  acres  rather  than  100  acres. 

Plants  processing  agricultural  products  would  also  require 
more  inputs  including  labor. 

Alternative  I  projects  would  raise  yields  by  20  percent 
on  about  17,000  acres  of  flood  hazard  land.  From  the 
regional  viewpoint,  i.e.,  the  people  benefited  within  the 
Basin,  the  agricultural  benefits  are  $390,000  annually. 

Tables  8-1,  8-2,  8-3,  and  8-4  summarize  the  regional 
impacts  of  constructing  Alternative  I  projects  which  are 
feasible  under  current  programs.  The  total  cost  of 
installing  all  projects  is  estimated  at  $26.8  million.  Of 
this,  $16.3  million  is  for  project  construction  and  would 
provide  about  800  man-years  of  direct  employment  over  the 
construction  period.  Some  of  this  labor  may  be  brought  in 
from  outside  the  Basin  by  construction  firms.  Since  much 
construction  equipment  is  manufactured  in  Ohio,  the 
multiplier  effect  from  construction  in  Ohio  should  be 
similar  to  the  U.S.  which  is  2.4.  Therefore,  the  total 
Ohio  impact  of  constructing  Alternative  I  projects  would 
be  about  $35,000,000.  The  multiplier  effect  within  the 
Basin,  however,  will  be  much  less  because  few  of  the 
industries  supply  construction  inputs  are  located  within 
the  Muskingum  Basin.  There  will  be  considerable  leakage 
of  the  initial  $16,000,000  from  the  Basin  when  construc¬ 
tion  firms  go  outside  the  Basin  to  obtain  labor,  equip¬ 
ment,  and  materials.  The  multiplier  within  the  Basin  is 
likely  to  be  less  than  1.5  both  for  employment  and  dollar 
value  of  construction. 

Alternative  I  will  provide  about  400,000  recreation 
visitor  days  if  the  associated  facilities  are  developed. 
However,  as  indicated  in  Chapter  three,  the  need  for 
large  amounts  of  boating  will  not  develop  until  after 
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2000.  The  economic  impact  of  recreation  is  not  likely  to 
be  significant  in  the  short  term,  i.e.,  by  1980.  However, 
by  2020  Alternative  I  projects  may  be  needed  to  help  meet 
the  recreation  demand. 

Single  purpose  structures  for  municipal  and  industrial 
water  supplies  as  proposed  under  Alternative  II  can  have 
large  favorable  impacts  on  the  economy  of  a  community 
where  water  supply  has  discouraged  industry  from  moving 
in.  Financial  aid  to  communities  must  be  available  but 
decisions  to  proceed  with  opportunities  suggested  under 
Alternative  II  will  require  impact  studies  when  as  there 
is  sufficient  local  interest  to  implement  them. 

Table  8-5,  8-6,  8-7,  and  8-8  show  local  benefits  under 
Alternative  II  for  single  purpose  projects.  Total  con¬ 
struction  cost  is  estimated  about  $12,000,000.  Direct 
employment  generated  by  construction  is  estimated  at  700 
man-years.  Again  as  in  Alternative  I  most  of  this  will  be 
supplied  from  within  the  Basin  but  some  will  be  brought 
in  by  outside  construction  firms.  Equipment  and  material 
purchases  from  outside  the  Basin  will  cause  leakages 
resulting  in  a  multiplier  within  the  Basin  of  1.5  or 
less.  The  total  impact  on  industry  sales  generated  by 
installation  of  the  project  is  estimated  to  be  18,000,000. 

The  major  impact  of  Alternative  III  would  be  minimizing 
of  environmental  conflicts.  It  would  reduce  soil  loss  and 
sediment  in  streams  through  the  resulting  subsidized 
accelerated  land  treatment.  Removal  of  flood  plain  lands 
from  agricultural  production  by  purchase  would  increase 
production  costs  of  the  normal  demand  level  by  three 
percent.  The  national  efficiency  loss  would  be  about 
$280, 00C.  The  local  impact  would  be  felt  primarily  by 
owners  and  operators  of  flood  plain  land  whether  it  was 
for  agriculture  or  other  purposes. 

Recreationists  would  benefit  by  the  existence  of  large 
amounts  of  public  land  adjacent  to  streams. 

Flood  hazard  studies  and  the  flood  insurance  program 
under  Alternative  III  would  make  it  possible  for  flood 
plain  owners  in  affected  cities  to  utilize  some  portions 
of  the  flood  plain  at  a  reduced  risk.  The  risk  would  be 


8-35 


spread  among  insured  users  of  the  flood  plain.  This  might 
result  in  greater  benefits  per  dollar  invested  than  would 
a  structural  program  to  reduce  flood  damage. 

C .  Recommended  Short  Range  Plan 

This  report  makes  no  specific  recommendation  for  a 
long  range  plan  for  the  Muskingum  River  Basin.  This 
is  not  done  in  deference  to  the  need  for  such  a  plan 
but  rather  in  the  interest  of  obtaining  a  comprehensive 
plan  mutually  agreeable  to  all  concerned.  In  view  of 
rapidly  changing  concepts  in  resource  planning  and  with 
the  many  divergent  interests  in  the  Basin,  a  short  range 
plan  is  recommended  while  a  long  range  plan  is  formu¬ 
lated.  The  choices  displayed  in  this  study  should  offer 
sufficient  latitude  for  development  of  the  long  range 
comprehensive  plan  within  the  next  five  years.  Therefore, 
a  short  range  program  is  being  recommended  for  installa¬ 
tion  during  this  period. 

The  short  range  plan  is  taken  from  the  four  alternatives 
presented.  The  plan  includes  accelerated  land  treatment, 
flood  hazard  studies,  and  a  limited  amount  of  construc¬ 
tion  in  projects  presently  authorized.  The  plan  is  not 
intended  to  have  major  impacts  or  commit  the  Basin  to  any 
sweeping  development  change  but  rather  to  function  as  a 
caretaker  program  until  the  alternatives  set  forth  in 
this  study  can  be  carefully  considered  and  a  long  range 
plan  formulated  and  instituted. 

Conservation  treatment  measures  during  this  interim  period 
will  be  accelerated  by  nearly  100,000  acres  annually 
and  include  practices  to  reduce  erosion,  improve  moisture 
absorption,  reduce  storm  runoff,  reduce  soil  fertility 
losses,  increase  production  and  improve  aquatic  and 
wildlife  habitat.  The  measures  will  be  applied  to  crop¬ 
land,  pasture land  and  forest  land  and  will  cost  over 
$12.2  million  with  $2.6  million  being  technical  assis¬ 
tance  . 

Ilood  hazard  studies  are  recommended  for  the  comrnunities 
of  Shelby,  Loudonville,  Millersburg,  Minerva,  Byesville, 
and  Cambridge  and  the  intervening  area  between  the 
latter  two  communities  (Map  8-5).  These  studies  will 
provide  a  basis  for  a  flood  insurance  program,  help 
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regulate  developrner t.  in  flood  prone  areas  erd  implement 
local  land,  use  and  management  in  flood  plain  areas.  The 
estimated  cost  for  these  studies  is  $1.6  million. 

Presently  there  are  two  PL-566  watershed  projects  autho¬ 
rized  for  construction  and  one  authorized  for  planning  in 
the  Basin.  It  is  recommended  that  these  projects  be 
continued.  Buffalo  Creek  and  Chippewa  Creek  are  autho¬ 
rized  for  construction  and  represent  a  total  installation 
cost  of  over  $4.5  million.  The  South  Fork  of  the  Licking 
is  currently  authorized  for  planning. 

Total  cost  for  this  interim  plan  is  estimated  to  be  in 
excess  of  $18,400,000  (see  Tables  8-19,  8—21  and  8-22). 
The  broadest  impacts  will  result  from  the  conservation 
land  treatment  program.  It  will  result  in  reduced  ero¬ 
sion,  sediment,  stream  turbidity  and  pollution.  It  will 
improve  farm  efficiency  and  production  and  reduce  fertil¬ 
izer  requirements.  It  will  also  improve  the  fish  and 
wildlife  habitat. 

Estimated  total  annual  benefits  from  the  two  watershed 
projects  is  $300,000.  These  developments  are  expected 
to  have  some  impact  on  employment.  The  greatest  economic 
impact  will  be  in  those  areas  where  construction  is 
carried  out. 

Reduction  in  flooding,  application  of  resources  develop¬ 
ment  measures ,  and  technological  advancements  should 
increase  agricultural  production  and  have  a  stabilizing 
effect  on  farm  income.  The  effect  of  these  development 
measures  on  agricultural  income  combined  with  income 
generated  from  a  larger  volume  of  production  should 
strengthen  the  economic  position  of  farmers  in  the  two 
watersheds . 

The  construction  activities  will  cause  the  greatest 
amount  of  environmental  damages.  Dust,  noise,  fumes, 
and  other  unpleasant  pollutants  will  occur  with  active 
construction.  The  recovery  of  disturbed  ecosystems  and 
habitats  will  take  longer.  Some  environmental  features 
will  be  altered  permanently. 
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Table  8-19 

Summary  of  Land  Treatment  Costs 
Short  Range  Plan 
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U.  S.  DEPARTMENT  OF  AGRICULTURE 


D .  The  Long  Range  Comprehensive  PI an 


A  proposed  plan  of  development  should  include  provisions 
for  conservation,  development,  and  use  cf  the  water  and 
related  land  resources  of  the  Muskingum  River  Basin 
consistent  with  the  interests  of  the  local  people,  the 
state,  and  the  nation.  Basic  elements  of  a  plan  should 
include:  (1)  land  use  and  conservation  treatment  measures 
to  be  installed  by  landowmers  and  operators  with  an 
anticipated  subsidized  program  on  some  measures,  (2) 
development  of  watershed  projects  to  provide  flood  pre¬ 
vention,  water  storage  for  recreation,  municipal  and 
industrial  water  quality,  and  fish  and  wildlife  purposes, 
(3)  flood  hazard  studies  to  delineate  flood  prone  areas 
and  regulate  land  use  and  development  and  (4)  improve  the 
overall  environmental  quality  of  the  Basin. 

A  comprehensive  plan  of  development  should  have  as 
one  of  its  primary  elements  an  accelerated  land  treatment 
program  throughout  the  entire  Muskingum  Basin.  This  would 
include  adequately  treating  all  crop  and  pasture  lands 
with  assistance  from  current  cost  sharing  programs  and  a 
subsidized  land  treatment  program.  All  measures  completed 
would  protect  the  soil  resource  base,  improve  environ¬ 
mental  quality,  insure  the  continuation  of  adequate  farm 
and  timber  production  to  meet  present  and  future  pro¬ 
jected  needs,  and  aid  in  the  development  of  recreational 
opportunities . 

Land  treatment  measures  are  necessary  to  the  success  of 
an  overall  development  plan.  The  subsidized  or  additional 
federal  funds  of  going  programs  would  be  useful  to  carry 
out  such  an  accelerated  treatment  program. 

Flood  hazard  studies  are  proposed  in  39  communities 
where  urban  flooding  is  a  problem  and  development  is 
underway  or  will  be  in  the  near  future.  These  technical 
studies  are  needed  to  control  development  in  flood-prone 
areas  and  implement  local  flood  plain  management. 

Development  of  nine  watershed  projects  within  the  Basin 
is  also  proposed.  They  would  reduce  flood  damages, 
provide  water  storage  for  recreation,  pollution  abate¬ 
ment,  fish  and  wildlife,  and  municipal  and  industrial 
water  supply.  The  development  of  these  watersheds  would 
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increase  the  efficiency  of  agricultural  production,  pro¬ 
vide  for  additional  municipal  water  supply,  improve  water 
quality,  help  raise  the  per  capita  income  of  Basin  resi¬ 
dents,  and  strengthen  local  communities. 

Tables  8-23  and  8-24  show  a  comparison  between  the 
four  alternatives.  The  Tables  follow  the  "Principle 
and  Standards"  format.  Since  the  plans  were  not  formula¬ 
ted  under  this  procedure,  information  gaps  exist.  Where 
information  was  not  readily  available  or  no  evaluation 
completed,  the  spaces  were  left  blank  or  the  best 
possible  estimate  was  given. 
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Install  Land  Lreatment 
Measures  on  Cropland, 

Pasture  Land  and  Forest 

Land  1,199*300  Acres  1,199,300  Acres  1,792,500  Acres  1,792,500  Acres 
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Net  Beneficial  Effects  1 0/  1,741,200 
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Chapter  9 


COORDINATION  AND  PROGRAMS 
FOR  FUTURE  DEVELOPMENT 


MUSKINGUM  RIVER  BASIN 


Chapter  9.  Coordination  and  Programs  for  Future  Development 

A.  Department  of  Agriculture 

B.  Other  Agency  Programs 

C.  Potential  Developments  Needing  Further  Coordination 
with  Other  Agencies. 

D.  New  Programs  or  Modification  of  Existing  Programs 


A.  U.S.  Department  of  Agriculture 

Agencies  ,  responsible  for  administration  of  natural  re¬ 
source  programs  in  the  Basin  include  the  Soil  Conserva¬ 
tion  Service,  Farmers  Home  Administration,  the  Agricul¬ 
tural  Stabilization  and  Conservation  Service,  and  the 
U.S.  Forest  Service.  Basin  development  will  require  some 
reorientation  of  these  agency  programs  to  accelerate 
land  treatment,  improve  environmental  quality,  and  pro¬ 
vide  water  resource  development. 

Request  that  the  Agricultural  Stabilization  and  Conser¬ 
vation  Service  be  authorized  to  increase  the  rate  of 
application  of  selected  practices  that  are  most  effec¬ 
tive  in  reducing  erosion  and  sediment  damage.  These 
measures  would  do  much  to  improve  water  quality,  agri¬ 
cultural  efficiency,  and  aesthetics  of  the  entire  area 
with  no  significant  administrative  or  organizational 
impact . 


Request  additional  obligational  authority  be  granted  to 
the  Farmers  Home  Administration.  This  would  include  farm 
ownership,  soil  and  water  conservation,  forestry  and 
operating  loans,  plus  loans  for  water  and  sewer  pro¬ 
jects,  soil  waste  disposal  systems,  and  land  rights 
acquistion  for  water  resource  development.  The  U.S. 
Forest  Service  and  Soil  Conservation  Service  should 
adjust  their  priorities  in  planning  and  installing 
program  measures.  Public  Law  566,  Public  Law  46,  Cooper¬ 
ative  Forestry  Programs,  and  the  Resource  Conservation 
and  Development  Program  provide  technical  and  cost¬ 
sharing  assistance  for  measures  which  primarily  involve 
flood  control,  irrigation,  drainage,  and  land  treatment. 
However,  in  order  to  facilitate  the  portions  of  the 
programs  dealing  with  recreation,  fish  and  wildlife, 
water  supplies,  and  water  quality  additional  authoriza¬ 
tion  may  be  required. 

B .  Other  Agency  Programs 

Most  Corps  of  Engineer  flood  control  projects  must  be 
authorized  by  an  act  of  Congress.  However,  construction 
cannot  be  started  until  funds  for  the  project  are 
appropriated  by  Congress.  Some  smaller  projects  and 
certain  emergency  works  can  be  accomplished  under  the 


continuing  authority  of  the  Chief  of  Engineers.  Five 
projects  in  the  Muskingum  Easin  have  teen  authorized 
for  future  construction. 

(1)  Millersburg  Reservoir  would  be  located  on  Killbuck 
Creek  immediately  upstream  from  Millersburg  and  would 
control  381  square  miles  of  the  613  square  rnile  drainage 
area.  There  would  be  no  permanent  pool  and  the  entire 
capacity  of  77,000  acre-feet,  equivalent  to  3.8  inches 
of  runoff,  would  be  allocated  to  flood  control.  The 
capacity  is  limited  because  a  further  increase  in  the 
size  of  the  reservoir  would  inundate  portions  of  the 
City  of  Wooster  and  the  main  line  of  the  Pennsylvania 
Railroad.  The  project  has  been  placed  on  inactive  status 
by  the  Corps  of  Engineers. 

(2)  North  Branch  of  Kokosing  Reservoir  was  authorized  by 
Congress  in  1962.  The  reservoir  will  be  located  on  the 
North  Branch  of  the  Kokosing  River  about  two  miles 
northwest  of  Fredericktown .  It  would  provide  about 
13,842  acre-feet  of  flood  storage,  equivalent  to  5.9 
inches  of  runoff  from  the  44.5  square -mile  upstream 
drainage  area.  A  minimum  pool  of  154  acres  would  provide 
sediment  storage  and  some  recreation.  Estimated  project 
cost  is  $6.5  million.  The  lake  became  operational 
in  1972. 

This  project  combined  with  benefits  provided  by  State- 
owned  Knox  Lake  and  the  completed  Mount  Vernon  local 
protection  project  will  eliminate  damages  at  Mount 
Vernon  and  Fredericktown  from  a  flood  as  great  as  that 
of  January  1959. 

(3)  Frazeysburg  Reservoir  would  be  located  on  Wakatomika 
Creek  near  Frazeysburg  and  would  control  139  square 
miles  of  the  234  square  mile  drainage  area.  The  reser¬ 
voir  would  benefit  Frazeysburg  and  downstream  areas 
along  Wakatomika  Creek  and  would  reduce  flood  heights  at 
Zanesville  and  other  downstream  areas  along  the  Mus¬ 
kingum  River.  Project  is  presently  in  a  deferred  status. 

(4)  Zanesville  Local  Protection  Froject  would  provide 
additional  local  protection  for  Zanesville  by  channel 
improvements,  levees  flood  walls,  and  provision  for 


9-2 


internal  drainage.  However,  the  need  for  such  projection 
has  been  greatly  reduced  by  the  protection  afforded  by 
Dillon  Reservoir.  The  Corps  of  Engineers  considers  this 
project  currently  inactive. 

(5)  The  Utica  Reservoir  Project  and  improvement  and 
modification  of  the  Newark  local  Protection  Project  were 
authorized  for  construction  by  the  Flood  Control  Act  of 
1968.  As  authorized  Utica  dam  would  be  located  on  North 
Fork,  18.6  miles  above  the  junction  with  Licking  River 
and  would  control  a  drainage  area  of  113.8  square  miles. 
Storage  capacity  would  be  82,000  acre-feet,  which  is 
equal  to  13.5  inches  in  runoff.  The  project  would  be 
operated  for  flood  control,  recreation ,  fish  and  wildlife 
enhancement,  stream  flow  regulation,  and  water  supply. 
The  authorized  work  at  Newark  comprises  interior  drain¬ 
age  improvements,  modifications  of  North  Fork  channel, 
and  diversion  of  Log  Pond  Run.  The  projects  are  in  the 
advance  engineering  and  design  stage. 

C.  Potential  Developments  Needing  Further  Coordination 
with  Other  Agencies _ 

The  Wolf  Creek  Watershed,  for  which  a  PL-566  application 
has  been  received,  was  studied  by  the  Soil  Conservation 
Service,  the  Forest  Service,  and  the  Economic  Research 
Service  under  authority  of  Section  206  of  the  Appala¬ 
chian  Regional  Development  Act  of  1965.  The  Wakatomika 
and  Moxahala- Jonathan  Creek  Watersheds  were  also  inves¬ 
tigated  under  the  same  programs. 

D .  New  Programs  or  Modification  of  Existing  Programs 

The  Rural  Development  Act  of  1972,  Public  Law  92-419 
provides  the  Secretary  of  Agriculture  with  new  author¬ 
ities  in  rural  development.  However,  it  is  undetermined 
as  to  which  agencies  within  the  Department  will  be 
designated  to  administer  certain  of  the  new  provisions. 
It  is  further  undetermined,  at  this  time,  as  to  the 
level  of  funding  and  personnel. 

The  amendments  under  Titles  II  and  III  of  the  Act 
further  broaden  and  increase  the  effectiveness  of  small 
watershed  and  RC&D  projects  for  enhancement  of  life  in 
rural  America,  and  provide  a  continuing  land  inventory 
and  monitoring  program. 
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These  amendments  provide  additional  authorities  to  the 
Secretary  in  assisting  local  organizations  to  plan  and 
carry  out  needed  development. 

The  Land  Inventory  and  Monitoring  Program  meets  a 
continuing  need  for  the  guidance  of  community  develop¬ 
ment  for  balanced  rural -urban  growth.  It  provides  a 
basis  for  national  decisions  regarding  the  use  and 
treatment  of  the  nation's  land,  water,  vegetation,  and 
related  natural  resources. 

The  Rural  Environmental  Conservation  Program  (RECP)  has 
been  initiated  by  the  Agricultural  Stabilization  and 
Conservation  Service  to  provide  cost-share  assistance  to 
landowners  carrying  out  conservation  practices  on  their 
land.  Technical  assistance  will  be  provided  by  the  Soil 
Conservation  Service  for  all  practices  except  forestry 
which  will  be  serviced  by  the  Forest  Service. 

RECP  is  an  umbrella  program  with  three  phases:  (1)  an 
annual  program  within  which  cost-sharing  is  by  indi¬ 
vidual  practices  for  one  year;  (2)  Long  Term  Agreements 
(LTA)  based  on  a  conservation  plan  for  the  entire  farm. 
The  plan  would  be  prepared  with  help  from  the  Soil 
Conservation  Service  and  approved  by  the  local  Soil  and 
Water  Conservation  District.  Contracts  would  be  for  a 
three  to  ten  year  period  and  assure  the  land  owner  cost¬ 
sharing  for  planned  practices;  and  (3)  Forestry  Incen¬ 
tive  Program  (FIP)  would  cost-share  for  tree  planting 
and  timber  stand  improvement  in  designated  counties  to 
accelerate  timber  production. 


9-4 


